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FRANCISZEK ADAMCZAK 


THE ONTOGENY AND EVOLUTION OF KOZŁOWSKIELLA (PRIBYL) 
(OSTRACODA) 


Abstract. — This paper deals with results of investigations on genus Kozłowskiella 
(Pribyl) from Middle Devonian beds in localities Wydryszów, Grzegorzowice and 
Skały (Holy Cross Mountains, Poland). The assignment of the mentioned genus to 
Ulrichia Jones as its subgenus — as advocated by Pribyl — is here rejected. Onto- 
geny and variability of described forms, including some new species, are analyzed. 


INTRODUCTION 


This paper presents information obtained during researches on 
ostracods of the genus Kozłowskiella (Pfibyl) from the Middle Devonian 
of the Holy Cross Mts. 

The copious material, on which the investigations are based, has been 
collected by the writer in localities of Wydryszów, Grzegorzowice and 
Skały in 1955 and 1956. No ostracod descriptions have thus far been 
oublished from the first two of these localities and the material now 
collected there sheds some light on the evolution of the Middle Devonian 
genus Kozłowskiella (Pribyl). The ontogeny and variations of the here 
jescribed species have been studied in detail, hence it has been possible 
jo determine the mutual relations between these forms as well as the 
modifications which they experience in the course of ontogeny. 

The relation of Kozłowskiella to Ulrichia Jones has also been analyzed. 
According to A. Pfibyl (1953) Kozłowskiella is a subgenus of Ulrichia. 
The present writer, however, has arrived at the conclusion that Kozłow- 
kiella should be separated into a distinct genus and, in regard to its 
limorphism, perhaps similar to the cruminal one, probably placed within 
he family Beyrichiidae. 

The author here expresses his warmest gratitude to Prof. Dr. R. Koz- 
owski for the valuable suggestions and criticism generously offered 
luring the preparation of the paper. Many thanks are also due to Dr. 
Z. Kielan for reading the manuscript and to Mrs. J. Humnicka for trans- 
ating the text into English, as well as to Miss L. Łuszczewska for the 
ains taken in doing the photographs. 
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Cordial thanks are also due to Dr. E. N. Polenova of the VNIGREL 


| 


Institute in Leningrad, for her gift of comparative material and for fa— 


cilities offered to inspect the rich ostracod collection from Devonian beds. 
of the USSR during the writer's visit to Leningrad in 1957. 

The present work is the second in a series of papers to be devoted. 
to Devonian ostracods from the Holy Cross Mts." 


TERMINOLOGY 


The terms used here for the various morphological elements of the: 
carapace are those introduced by I. Hessland (1949), R. V. Kessling (1951), 
A. Martinsson (1956) and V. Jaanusson (1957). Furthermore, there are- 
also some terms introduced into literature by G. Henningsmoen (1954) 
and accepted by the present writer. 


04 L2 3, L5 t Vv.F. 


Fig. 1. —  Ornamental details of Fig. 2. —  Transverse section of 
carapace surface; S1 anterior sul- carapace of female K. praetuber- 
cus, L2 median lobe, S2 median culata n. sp., simplified; 1 wvelar 
sulcus, L3 posterior lobe, t tuber- ridge, 2 admarsinal ridge, 3 sub- 

cles, vr velar ridge. velar area, 4 dorsal plica, 5 hinge 


groove, 6 muscle scar. 


An additional term is that of "dark lines” used to designate peculiar 
microscopic structure elements of the carapace which have been investig- 
ated in thin sections of representatives of genus Kozłowskiella (Piibyl). 


| 1 The first paper: F. Adamczak, Polyzygia Giirich, an Ostracod genus from the: 
Givetian of the Holy Cross Mts. — Acta Palaeont. Pol., vol. I, No. 1, pp. 35—48, 
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These are dark lines vertical to the surface of the carapace and arranged 
to form distinct reticulation of the carapace. 


In what the marginal valve elements are concerned it has been 
ascertained that the so-called admarginal ridge is gradually transformed 
into admarginal tubercles. Both these elements are, therefore, homologous 
and may be of some significance for the comparison of related forms 
(fig. 1-4). 


MATERIAL AND METHODS OF WORK 


The material studied in the present paper has been yielded by 
marly-argillaceous beds of Middle Devonian age in the Łysogóry region 
of the Holy Cross Mts. Samples were taken in the localities of Wydryszów, 
Grzegorzowice and Skały. Within the two first named localities the 
occurrence is noted of fairly complete.Iliower Couvinian (Eifelian) series. 
In either of these localities, however, the Couvinian series are represented 
by a slightly different facial type and, most likely, they do not belong 


Fig. 3. — K. kozłowskii (Pribyl), right valve, inside 
view (diagram somewhat schematic); 1 hinge groove, 
2 list, 3 velar ridge, 4 admarginal tubercles. 


to exactly the same stratigraphic horizon. It rather seems that the Wy- 
dryszów complex is older than that of Grzegorzowice. That this is so 
may, to a certain extent, be inferred from the quantitative share of the 
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three representatives of genus Kozłowskiella (Pfibyl) yielded by the two 
successions. 

The state of preservation of the ostracod fauna is not >acaaż 
uniform. On the whole quite a number of the Wydryszów zones display 
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Fig. 4. — Longitudinal section of right valve of K. praetuberculata n. sp. (sche— 


matic diagram); 1 pore canals, 2 dark line, 3 muscle scar, 4 admarginal ridge, 
5 velar ridge. 


populations in excellent state of preservation, containing a fair abundance 
of representatives of all, even the youngest ontogenetic stages. Only 
within the basal parts, the valves are scarce and damaged so that it was 
possible to collect but some few specimens. The Grzegorzowice material 
is less complete, since large parts of the section here are covered by loess. 
Ostracod valves from the basal portions of that section have not been 
studied at all in view of their unsatisfactory state of preservation. The 
upper portions of the Grzegorzowice succession have yielded a fairly 
rich faunal assemblage containing other fossils besides ostracods. How- 
ever, when comparing the populations, collected from these two sections, 
the assemblage from Wydryszów is pronouncedly the richer one. 

Within both these sections, the occurrence is noted, besides ostra- 
cods, also of bryozoans, brachiopods, trilobites and crinoids. Sonię fot- 
aminifers have been found too. 
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Material of Givetian age has been yielded by one horizon only, i. e. 
by the so-called brachiopod shales of the Skały series. The presence of 
representatives of genus Kozłowskiella (Piibyl) has not thus far been 
recorded from either the lower or the upper parts of the Skały section. 
Ostracod valves collected from the brachiopod shales are in an excellent 
state of preservation; they include the youngest instars too. 

An analysis of this material has shown that we are here dealing 
with species Kozłowskiella kozłowskii (Pribyl 1953), closelly allied with 
the Couvinian forms. 

In the Skały material the majority of specimens are adult forms, 
while in that from the Wydryszów section immature valves predominate. 
A total of approx. 3000 valves of genus Kozłowskiella, corresponding to 
various instars, has been collected from material EIO in the three 
mentioned localities. 


The copious Wydryszów material has "ud some specimens, with 
carapaces of the younger instar still attached to them. These specimens 
no doubt represent the moment of moulting and, unquestionably, such 
immature forms may be regarded as necrocoenosis. The isolated valves, 
on the other hand, in the writer's opinion, represent mostly moulting 
material, in this particular case — a pseudocoenosis. Such observations 
can have some significance for the study of populations. 

Samples taken from marly and marly-argillaceous rocks were 
macerated with Glauber's salt. The washing residuum was next examined 
under binocular microscope, using a simplified Triebel tray to pick 
out the microfossils. 

Measurements were taken by means of an ocular micrometer under 
X 30 magnification. To carry out the measurement the valves were placed 
on a glass plate coated with a thin wax layer enabling a convenient 
orientation of the valves. This is a time-sparing method, as several 
hundred specimens may be placed for comparison on one glass plate. 

Some valves were treated by hydrofluoric acid (I. G. Sohn, 1956; 
Ch. F. Upshaw and alies, 1957). The fluoridization method has produced 
good results. Many ornamentation and structure details may thus be 
studied in transmitted light without mutilating the valves as in the case 
of thin sections (fig. 5). 10% hydrofluoric acid was used by the writer. 
Detached valves were immersed in a wax vessel for about fifteen minutes 
and then taken out and washed with water. Carapaces, after treatment 
by acid, in most cases proved to be damaged, cracked, and. unsuitable for 
study in transmitted light; whereas single valves studied in transmitted 
light, under a X 600 magnification, revealed even the most minute struc- 
tural details. 
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No difficulties were encountered during segregation of copious 
material with immature forms. Kesling's method (1953c), warranting great 


economy of time, is a most suitable one for this purpose. 


Fig. 5 — K. praetuberculata n. sp., right valve, fluor- 
idized; > 40. 


OBSERVATIONS ON THE VARIABILITY IN GENUS KOZŁOWSKIELLA 
(PRIBYL) 

The three new Couvinian species differentiated by the writer within 
genus Kozłowskiella (Pribyl) and that described from the Skały (Givetian) 
by A. Pribyl (1953) are genetically very closely interallied. The forms 
from the Couvinian constitute fairly well differentiated populations 
displaying two essential evolutionary trends. 

The first trend is represented by Kozłowskiella similis n.sp. This 
species is with a prominent L3 and with elongated valves. 

The other trend is represented by Kozłowskiella tuberculata n. sp., 
distinguished by a broad subvelar area and by the presence of two tuberc- | 
les on L3. In addition, representatives of this species are of a size decided- 
ly greater than that of the remaining forms. Associated with the same 
trend of evolution is the third species, namely Kozłowskiella praetuber- 
culata n. sp., characterized by a tendency to produce tubercles on 
L3 (fig. 6). 

K. praetuberculata n.sp. will be here discussed first, since it is 
apparently that from which the other forms have derived. Within Lower_ 
Couvinian rocks representatives of this species predominate in the ma- 
jority of samples. On the evidence of analyzed material, yielded by 
successive horizons, a constant tendency to increase size has been ascer- 
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Fig. 6, — Mutual relationship between species of genus 

Kozłowskiella (Pribyl) in Middle Devonian layers of the 

Holy Cross Mts.; A K. praetuberculata n. sp., B K. tuber- 

culaianm śp. © K kozłowskii (Pribyl). D K. similis n. sp. 
(left valves). 


tained as taking place here. Adult forms within the basal parts of the 
section as a rule do not exceed 1.9 mm in length. Within upper portions 
of the succession their length ranges from 1.8 to 2.15 mm, while forms 
with a length from 1.95 to 2.4 mm have been found within top horizons 
(fig. 74, B). The outline of carapace is not subject to any greater varia- 
tions. In particular instars the length/height ratio (fig. 8a) shows a mean 
figure of 1.33, indicating a nearly suboval shape of all these carapaces. 
Immature specimens do not display any important variations. Differences 
in respect to the quantitative per cent participation of Kozłowskiella 
praetuberculata n. sp., as compared against those of other here described 
species, are obviously important. K. praetuberculata .n.sp. (fig. 9) is 


Acta Palaeontologica Polonica — vol. III/2 6 
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Fig. 7. — A Size of complete adult carapaces and of single left valves in K. prae- 
tuberculata n. sp. from three different Wydryszów horizons. Length of valves in 
mm — on ordinate, samples from successive layers — on abscissa. B Per cent 


figures of adult forms of K. praetuberculata in the faunal composition of three 
different Wydryszów horizons. Numbers of left valves and of complete carapaces. 


in per cent figures 


— on ordinate, size in mm — on abscissa. 


distinctly predominant in samples collected from the lower layers of the 
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Fig. 8. — Length/height ratio 

of carapace in various instars; 

a K. praetuberculata n. sp., 

b K. tuberculata n. sp., c K. 

kozłowskii (Pribyl), d K. si- 
milis n. sp. 


Wydryszów section. In the Grzegorzowice 
section (fig. 10), which has yielded relatively 
less abundant material (approx. 50 speci- 
mens), the participation of this species is 
smaller. The predominant form is here K. si- 
milis n. sp. which, on the average, represents 
49.8 per cent of the total population. K. tu- 
berculata n. sp. makes up only 4 per cent in 
samples from the Grzegorzowice section, but 
it is an interesting form owing to its inter- 
mediate position between K. praeturbercu- 
lata n. sp. and K. kozłowskii from the Give- 
tian. These three species are characterized by 
a constant ontogenetic trend to produce 
a broad subvelar area (fig. 11, 12), a promi- 
nent L3 and admarginal tubercles. A branch 
line in the evolution of this species is re- 
presented by K. similis n. sp. (fig. 6). 

The numerical share of K. tuberculata 
n. sp. within the basal parts of the Wydry- 
szów section does not exceed 10 per cent 
(fig. 9) of the total material in this sample. 
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Fig. 9. — Per cent figures of three species of Kozłowskiella (Piibyl) in the faunal 


' composition of six Wydryszów horizons; A-F successive horizons, a K. similis 


n. sp., b K. praetuberculata n. sp., c K. tuberculata n. sp. 


Within the following higher layers the numerical participation of this 
species increases steadily. In the Grzegorzowice material, however, the 


first rank is occupied by K. praetuberculata n. sp. and K. similis n. sp. 


(fig. 13) whose numerical participation in the different samples varies 
stronmgly. Every maximum share of one species (e. g. K. similis n. sp.) 


 corresponds to the minimum share of another one (K. praeturberculata 


n. sp.). K. tuberculata n. sp. has but few representatives. 


K. kozłowskii, described by Pribyl from Givetian beds within the 
Skały section, apparently constitutes the terminal stage of the here con- 
sidered evolutionary line. Even at first sight this form strongly differs 
from its predecessors. The most obvious difference lies in the smaller 
dimensions of its carapace whose length does not exceed 1.8 mm (fig. 14). 
The posterior lobe (L3) is prominent with outline resembling that of L3 
in K. similis n.sp. There is, however, a fundamental difference between 
these elements in the two species. The posterior lobe in K. kozłowskiż 
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Fig. 10. — Per cent figures of three species of Kozłowskiella (Pribyl) in the faunal 
composition of five Grzegorzowice horizons; G-K successive horizons, a K. similis 
n. sp., b K. praetuberculata n. sp., c. K. tuberculata n. sp. 


(Pribyl) has been produced by the gradual evolution of two tubercless, 

which finally merge into one prominent lobe (L3), while in K. similis n. sp. 

„the same element has probably been formed in a saltatory mode, becom- 

ding constant in the following generations. Thus, the same detail of cara- 

pacial ornamentation has, within the same genus, evolved in two different 

"ways and not contemporaneously, finally resulting in specific differentia- 
tion. This interpretation is also suggested by the ontogeny of the carapace 

(text-pl. I), which completely explains the gap within the available ma- 

terial derived from Upper Couvinian and Lower Givetian beds. 


The changes experienced by the here considered species, during their 
"evolution, were not, naturally, confined to one character only, speaking 
'precisely, in this case to L3. The velar ridge and the formation of the 
's0-called admarginal tubercles on the right valve of the ostracods are 
elosely correlated with this ornamental detail. In specimens of K. prae- 
'tuberculata n. sp. the subvelar part is narrow and its width'in adult indi- 
widuals does not exceed 0.4 mm; in addition, the so-called admarginal 
„ridge (right valve) has developed along the free margin of: the valve. The 
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Fig. 1l. — Cross section 
of ventral side of right 
valve  (schematic  dia- 
gram); I K. praetuber- Fig. 12. — Width of subvelar area in various 


culata n. sp., 2 K. si- 
milis n. sp., 3 K. tuber- 


culata M. SP., 4 K. ko- berculata n. sp. Width in mm — on ordinate, 
złowskii (Pribyl), r ad- instars — on abscissa. 
marginal ridge, t ad- 
marginal tubercles. 
100 


Fig. 18. — Per cent figures of two 
species of Kozłowskiella (Pribyl) in 
the faunal composition of five Cou- 
vinian horizons in Grzegorzowice; 
d K. praetuberculata n. sp., e K. si- 
milis n. sp. Per cent figures of 
numbers of individuals — on ordi- 
nate, successive horizons — on ab- 
scissa. 


50 


instars; I K. praetuberculata n. sp., 2 K. ko- 
złowskii (Płibyl), 3 K. similis n. sp., 4 K. tu- 
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14 1.5 16 1.7 18 


Fig. 14. — Size of adult carapaces of K. kozłowskii , 

(Płibyl). Height of carapaces in mm — on ordinate, 

length — on abscissa. Female specimens marked by 
squares, males — by triangles. 


subvelar part is considerably broader in K. tuberculata n. sp., being 
0.88 mm (fig. 12). On the other hand, however, instead of the admarginal 
ridge the appearance is noted in this form of admarginal tubercles which 
are markedly larger and better pronounced in K. kozłowskii (Pribyl) 
(fig. 11, 15). In what the width of the subvelar area is concerned, it is 
less than that in K. tuberculata n. sp., but in proportion to the size of 
the carapace when we consider that these are forms one instar smaller. 


STRUCTURE OF CARAPACE . 


Ostracod carapaces studied in thin sections provide interesting 
information regarding the mode of formation and differentiation of the 
various details of ornamentation. This is particularly so in respect to 
the marginal parts of the carapace and to its structure since these are 
subject to minor though occasionally fundamental modifications and 
hence may be of some taxonomic significance. 

In papers on living ostracods, available to the writer, problems 
concerned with carapacial structure have been discussed by G. W. Miiller. 
(1894), K. Fassbinder (1912), R. V. Kesling (1951) and others. Many obser- 
vations have also been made on fossil material: B. Zalanyi (1929), 
E. Triebel (1941), I. Hessland (1949), S. A. Levinson (1949), N. Spjeldnaes 
(1951), V. Jaanusson (1957) and R. V. Kesling (1957a). 
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Fig. 15. — Longitudinal section of right valve of K. ko- 

złowskii (Pribyl) (schematic diagram); 1 pore canals, 2 dark 

line, 3 muscle scar, 4 admarginal tubercles, 5 velar ridge, 
6352,68 42: 


In the case of species of Kozłowskiella (Piibyl), the author has done 
a number of thin slides of mature and immature carapaces. Furthermore, 
he has also studied the thin sections of species belonging to other genera, 
such as Saccarchites ornatissimus (Giirich) *, Polyzygia symmetrica Gii- 
rich and Polyzygia trigonata Giirich. A "dark line”, by Jaanusson (1957) 
referred to as the bisecting line, has been noted in these forms in some 
parts of the free margin. In species of Kozłowskiella and in S. ornatissimus 
it has been ascertained that these lines are regularly arranged over the 


other parts of the carapace also (fig. 4, 15). Quite recently, Kesling (1957a) 


describes such elements in genus Hibbardia Kesling where, according to 
that author's statement, they produce a reticulation readily discernible 
in tangential sections. The occurrence of *dark lines” on carapaces is 
not an uncommon phenomenon. In genus Kozłowskiella (Pliibyl) they 
constitute, as in Hibbardia Kesling, distinct reticulation also discernible 


2 This species has been described by Giirich (1896, p, 388, pl. 14, fig. 3a,b) 
as Primitia ornatissima from Lower Couvinian rocks (zone with Spirijer dombro- 
viensis Giirich) from Dąbrowa near Kielce. In view of the close resemblance of 
this species to representatives of genus Saccarchites Swartz 8 Whitmore, there 
is more reason to refer it to this genus. 
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in transmitted light under X 600 magnification of fluoridized valves 
(fig. 16). Most likely, these details thus far recorded in few forms only, 
are all of the same type. This, among other things, seems to be pointed 
out by their position. In polarized light the structure of the "dark lines” 


0.05 mm. 


Fig. 16. — Fragment of the surface of carapace 
in K. praetuberculata n. sp. (diagram slightly 
simplified); pc pore. canal, dl dark line. 


is distinguishable from that of adjacent parts solely by smaller dimensions 
of calcite crystals. It should be here mentioned that these lines widen 
out towards the outer surface of valves in a fan-like shape and always 
occur on the margins of reticulation. 


- In view of their minute dimensions these are not pore canals as 
alleged by Jaanusson (1957) and Kesling (1957a). In Kozłowskiella (Pribyl 
their size does not exceed 5 micrones. The occurrence of the dark bel 
may be interpreted by the existence there, during lifetime of the ostracod 
of some organic substance whose presence caused a slightly different 
mode of formation of the calcite crystals. Valves when dissolved ir 
hydrochlorie or acetic acid do not reveal the presence of any such organi 
matter. It seems probable that the dark lines may in some way be 
associated with the calcification process of the valves. K. Fassbinde 
(1912), who has studied the immature instars of the living Cypris pubera 
states that the calcification process starts earliest within the free margi 
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area, immediately after moulting. In immature forms of Kozłowskiella 


(Pfibyl) the presence of the dark line has been noted already during the 


first instar (fig. 17), but within the free margin area only, no such dark 
lines being observable in the remaining parts of the carapace. In this 
instar the valves are very fine, while within the free margin area 
a distinct velar structure is already in existence, transected by a dark 
line. In the following instars the dark lines gradually make their 
appearance on the other parts of the carapace as well. Their orientation 
is constant from the ventral to the dorsal margin. By the 6th instar the 
whole carapacial surface is covered with them. The same details of 
structure have been noted in Saccarchites ornatissimus (Giirich), but they 


pOĆ 


Fig. 17. — Cross sections of three earliest instars of 
K. praetuberculata n. sp. (diagram figure). 


are missing during the earliest instars of this species; the velar structure 
being, moreover, in these forms less pronounced, and the reticulation 
more delicate. Here the dark lines begin to appear during the 3rd or 4th 
instar, in the same manner as in genus Kozłowskiella (Plibyl). 

Pore canals show a most regular arrangement within reticulation 
pits (fig. 4, 15, 16). They are funnel shaped canalets readily discernible 
on fluoridized valves (fig. 5). They are absent from the free margin area. 


ONTOGENY 


The problem of ontogeny, i. e. of developmental changes experienced 
by the carapace in the course of successive moultings, is one of great 
significance for phylogenetic studies. Stress has been laid on it in many 
papers beginning with that by M. Verworn (1887). So far, however, it 
was not possible to draw any general phylogenetic conclusions concerning 
the described forms on account of the inadequacy of the available ma- 
terial. Often the described instars were not linked subsequently with 


90 FRANCISZEK ADAMCZAK 


phylogeny or were investigated from a different aspect. This will be 
easily understood upon considering that immature forms are not always 
found in the residuum of the washed material. 


550 500 4000 4500 2000 4, 


Fig. 18. — Diagram figure showing dimensions and numbers of carapaces during 
various instars in K. praetuberculata n. sp. Numbers of carapaces — on ordinate, 
size in micrones — on abscissa. 


On evidence of the available material the writer has been able to 
identify probably all the instars in the here considered three new species 
of genus Kozłowskiella (Piibyl) and in the form previously described by 
Pribyl (1953) as Ulrichia (Kozłowskiella) kozłowskii. Since these are 
closely allied species it was possible to clarify their interrelations. In 
connection with these observations the writer is of the opinion that the 
speciation may take place either by sudden leaps (K. similis n. sp.) or by 
way of slow evolutionary changes as is illustrated by the carapacial 
ontogeny of K. praetuberculata n. sp., K. tuberculata n. sp. and K. ko- 
złowskii (Pribyl) (text-pl. I). 

The number of moults within Beyrichiacea has not been exactly 
determined, ranging from 6 to 10. Apparently this is controlled by the 
same factors as those now acting in the living forms (Kesling, 1952a). 
In species of genus Kozłowskiella (Piibyl) 9 instars, i. e. 8 moultings, 
have been ascertained. 

Carapaces of immature forms are as a rule complete, but the youngest 
instars are very scarcely represented. They are fragile and brittle, often 
filled in by calcite. Separate valves of instars 5, 6 and 7 are fairly common. 
Considerable difficulties have been encountered in distinguishing the 
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immature instars in the three Couvinian species. At first sight, their 
earliest instars are practically indistiguishable. The various lines of 
ontogeny could be differentiated by indirect means only, e.g. a close 
comparative study of the different instars, with respect to their state 
of preservation, has revealed that in representatives of K. tuberculata 
n. sp. the colouration of the carapace is nearly always darker that that 
in the remaining species. Such biometric methods as determining the 
dimensions in the various instars, the growth coefficient etc. did not 
prove of any help in the study of this problem. The youngest instars 
differ very insignificantly in what size is concerned. In order to identify 
the various instars Kesling's (1953c) methods were applied, theoretically 
based on Brooks law. When dealing with large amounts of material 
this method has proved extremely valuable. Furthermore, a graph has 
been plotted of immature and adult individuals (fig. 18), which coincides 
entirely with data obtained with the help of a *'slide rule”. 


On evidence of such morphological elements as S2, L2 and L3, also 
On reticulation, it was possible to determine the generic position of ca- 
rapaces already in the first instar. Specific characters make their ap- 
pearance later and stabilize in instars 6 and 7. This, however, is not always 
the case. In Kozłowskiella tuberculata n. sp., for instance, the specific 
position could be assigned already in the 4th instar. Sexual dimorphism 
"does not occur before the last. moulting. In some instances, however, on 
the size of carapaces (K. praetuberculata n. sp.) we are led to the sug- 
gestion that sexual maturity is reached earlier (in the 8th instar). 

When studying individual ontogeny the writer has taken into con- 
sideration the two essential trends, mentioned at the beginning of the 
paper, of which the first is represented by K. praetuberculata n. sp., 
K. tuberculata n. sp. and K. kozłowskii (Pribyl), the other one — by 
Ek similis n. sp. 


in praetuberculata n.sp., as in the other species, S2 appears as 
early as the first instar. L2 and L3, together with reticulation, are still 
indistinct. In the 3rd instar, a delicate border is outlined, formed by the 
arrangement into two parallel rows of the reticulation meshes. In the 
4th instar S1 is outlined, while in instar 6 or 7 two minute tuber- 
cles appear on the posterior lobe with a constant tendency to increase 
(text-pl. I 4). 

K. tuberculata n. sp. displays already in the first instar well deve- 
loped L2 and L3, as well as S2. The reticulation here is at that stage 
more conspicuous that in the previous species. After the second moulting 
the tubercles on L3 are nearly completely formed (text-pl. I B). S1 be- 
comes outlined in the following instar. 
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The last species of this evolutionary line is-the Givetian K. kozłow- 
skii (Pfibyl). Its first instar is smaller than in the previously mentioned 
species, while the other characters coincide. Already in the second instar, 
however, two minute tubercles make their appearance on L3. S1 appears, 
as usually, in the 4th instar. Up to the time of the 6th or even the Tth 
moulting two tubercles persist on L3. After the 7Tth moulting, i. e. in the 
8th instar, L3 becomes more prominent and produces a large knob not 
carrying any tubercles on its surface (text-pl. I C). 

S2 is that character of ornamentation which has fundamentally 
altered the sculpture of the carapace of Kozłowskiella (Pfibyl). Its for= 
mation is reasonably probable during the youngest instars only, when 
the resistance power of the carapace against centripetal traction is relati- 
vely weakest (adductor muscle). All additional alterations occur around: 
the sulcus which has thus formed, i. e. the formations of lobes L2 and 
L3, the enlargement of the subvelar area as well as several minor changes 
brought about by the formation of these elements. 

The appearance of a new character was investigated in the different 
instars (text-pl. I) by observing the moment and mode of its formation 
and its changes in subsequent instars. In K. praetuberculata n. sp., for 
instance, tubercles on L3 make their appearance in later stages of onto- 
geny; subsequently this character transgresses onto earlier stages (K. tu- 
berculata n. sp.) which is probably connected with stabilization of this 
character. These elements, however, are not constant in the here con- 
sidered evolutionary line. In K. kozłowskii (Piibyl) the tubercles occur 
in young instars only and constitute transitional elements leading to the 
strongly developed L3. Furthermore, on ontogeny of the carapace in 
K. praetuberculata n. sp. it may be inferred that this species is, in all 
probability, the ancestral form from which the other representatives of 
genus Kozłowskiella have derived. 


SYSTEMATIC DESCRIPTION 


Suborder Palaeocopa Henningsmoen, 1953 
Superfamily Beyrichiacea Ulrich 8z Bassler, 1923 
Family Beyrichiidae(?) Jones, 1694 
Genus Kozłowskiella (Piibyl, 1953) 


Genotype: Ulrichia (Kozłowskiella) kozłowskii Piibyl (1953, p. 2414 
244, pl. 1, fig. 1-18). 


Diagnosis. — Trilobate forms, hinge line straight. In central part 
of carapace an adductor muscle scar. Velar ridge along the free edge. 
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Surface of carapace reticulated. Well pronounced dimorphism. 

Representatives: Kozłowskiella kozłowskii (Piibyl, 1953) 
Kozłowskiella praetuberculata n. sp. 
Kozłowskiella tuberculata n. sp. 


Kozłowskiella similis n. sp. 


Remarks. — Genus Kozłowskiella (Pribyl), recorded from Middle 
Devonian rocks of Wydryszów, Grzegorzowice and Skały (Łysogóra 
region of the Holy Cross Mts.), by Pribyl (1953) described as a new sub- 
genus within genus Ulrichia Jones, is by the present writer separated 
into a new genus, independent of Ulrichia, and tentatively included into 
the family Beyrichiidae. This conclusion is founded on detailed studies 
'on the morphology, ontogeny and variations of the considered forms, 
 grounded chiefly on the dimorphism similar to the cruminal type, as 
defined by Jaanusson (1957). 

Kozłowskiella (Pribyl) displays similarities with genus Ulrichia, 
"whose representatives are mentioned by Pribyl, in some morphological 
„details only. The cardinal difference between Ulrichia and Kozłowskiella 
lies in the presence in the latter genus of S1 and S2, and in the distinct 
sexual dimorphism occurring throughout all the species of this genus. 
An additional difference is a well developed muscle area in the central 
portion of the valve. Of the other forms with which Kozłowskiella is 
compared by Pfribyl, that of Bolbiprimitia Ulrich only displays a certain 
resemblance; also some other forms subsequently described and referred 
to here below. The assignment of Kozłowskiella to genus Ulrichia has 
also been questioned by Jaanusson (1957). He writes that in type of 
lobation this genus resembles Thomasatia Kay and probably for this 
reason he places Kozłowskiella (Piibyl) within the family Bassleratiidae. 

The reference of genus Kozłowskiella to the Beyrichiidae is not 
beyond doubt in the light of the latest studies done by Kesling (1957a) 
and of certain observations carried out by the present writer on his own 
material. A comparison of our form with genus Hibbardia Kesling (1953b) 
reveals certain analogies. These consist among others of the external 
resemblance of dimorphism and close similarities in the development of 
the velar ridge and of ornamentation. The cardinal difference is that 
of the origin of dimorphism in Kozłowskiella. 

The origin of genus Kozłowskiella is not thoroughly known. On the 
comparison of certain morphological elements it may be supposed to 
have derived from forms coming near to Saccarchites ornatissimus (Gi- 
rich), distinguished by dimorphism resembling that in Kozłowskiella. 
Saccarchites ornatissimus displays a moderate amount of resemblance 
to the species described by Swartz and Whitmore (1956) as Saccarchites 
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saccularis. Those authors allege that the considered form resembles genus- 
Phlyctiscapha described by Kesling (1953a). Nevertheless, though these 
forms do display a certain resemblance, yet the present writer is of the 
opinion that the well known genus Saccarchites has more characters in 
common with S. ornatissimus (Giirich) than with the representatives of 

Phlyctiscapha. Features resembling those in Phlyctiscapha are the type | 
of dimorphism, outline of carapace and the muscle scar. 


Noteworthy are also forms which in some respects are similar to 
Saccarchites, in others to Kozłowskiella. They have been described by | 
Polenova (1955) from the Volga-Ural province in the Soviet Union terri- 
tory under the name of Aparchitellina decorata. One of these forms in 
particular, namely Aparchitellina cf. decorata, kindly presented to the 
writer by Mrs. Polenova, is to some extent a transitionary form. Parti- 
eularly noteworthy in this species is the muscle scar, developed similarly | 
as in Saccarchites, while the carapacial outline and details of ornamen- 
tation come closer to these characters in Kozłowskiella. 


It seems reasonably probable that forms such as: Saccarchites sac- 
cularis Swartz 8: Whitmore, 1956, S. ornatissimus (Girich, 1896) and 
Aparchitellina cf. decorata Polenova, 1955 — constitute a morphological 
evolutionary line, with S. saccularis as the probable ancestral form, im 
view of its poorly differentiated ornamentation and its occurrence withim 
Upper Silurian rocks. The two other species have been recorded from. 
the Middle Devonian. 


R. Ruedemann in 1909 (fide Ellis 8z Messina, 1952-57) has described. 
Macronotella fragaria from the Ordovician of the United States of Ame- 
rica. This form is an interesting one on account of its resemblance to 
Saccarchites ornatissimus (Girich), as is stated by its author. In both 
these forms there are similarities of the outline of carapace, of ornamen- 
tation and of muscle scar. A comparative study of S. ornatissimus with 
Macronotella hypercala Kesling 6: Kilgore (1952) points out some inter- 
esting conclusions too. Dr. Kesling was kind enough to provide the 
present writer with an assemblage of Devonian ostracods from North 
America. Direct comparisons.of the two above mentioned species did not, 
however, lead him to detect any differences between the immature form. 
of S. ornatissimus (5th and 6th instars) and the American species. 


Presumably, a detailed study of these forms may clarify this prob- 
lem. Sections would, it is believed, be of special significance. Forms of 
S. ornatissimus, including their ontogeny, have been studied by the 
writer. He has also made a number of thin sections of both, the immature- 
and adult, forms and has arrived at the conclusion that they may be 
phylogenetically related with Kozłowskiella (Piiby]). 
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Kozłowskiella praetuberculata n. sp. 

(GisORZ0SPN 1 UN) 
Holotypus: female carapace in pl. I, fig. la-c. 
Stratum typicum: Lower Couvinian, Łysogóry region, Holy Cross Mts. 
Locus typicus: Wydryszów. 
Derivatio nominis: praetuberculata — species less advanced than K. tubver- 

culata. 

Diagnosis. — Trilobate, outline of carapace suboval, hinge line 


straight; subvelar area narrow; two small tubercles on L3. Left valve 
overlaps the right along the free edge. Surface reticulated. Delicate ad- 
marginal ridge on subvelar area (right valve). Distinct dimorphism. 


Description. — Outline of carapace suboval, preplete; dorsal border 
straight. A velar ridge along the free edge. Dorsally, S1 and S2 extend 
from a common base. One of them, S1, follows the antero-ventral direc- 
tion; the other, S2, markedly longer, is perpendicular to the dorsal 


rable 1 
Kozłowskiella praetuberculata n. sp. 
Dimensions* of carapaces and growth factor in the several instars 
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* Quoted data are modal values. 


96 FRANCISZEK ADAMCZAK 
border. In the centre of carapace S2 becomes club-shaped and bears the 
muscle scar. Lobes moderately prominent. Posterior lobe (L3) tending 
to produce tubercles. On the right valve a well developed hinge groove, 
over the entire surface, with the exception of the triangular area in the 
subvelar area, the larger on the left valve, the smaller and more delicate 
one — the so-called admarginad ridge — on the right valve. 


Dimensions and growth factor of carapaces — see table 1. 


18 19 20 2 22 


Fig. 19. — Size of carapaces in adult forms of K. prae- 

tuberculata n. sp. Height of carapaces in mm — on 

ordinate, length — on abscissa. Female specimens 
marked by squares, males — by triangles. 


Variation. — Size of valves varies rather strongly in dependence on 
the stratigraphic horizon from which the material was sampled. The 
reticulation meshes are usually subpentagonal and uniformly dispersed 
over the entire surface, with the exception of the triangular area in the - 
antero-dorsal portion of the carapace. Well developed pore canals in the 
reticulation. 


Dimorphism. — In female specimens, which predominate among 
mature individuals (68 per cent), the ventral valve is distinctly swollen 
(fig. 19). 
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Ontogeny. — The collected immature valves probably represent com- 
plete series of instars. It is not excluded that in some cases adult indivi- 
duals also moult their carapace, this being suggested by the great size 
range of mature valves (fig. 20). 

Imstar I — Dimensions (in mm): length 0.36, height 0.28, thickness 
0.20. Outline of valve distinctly preplete, hinge line straight. L2 and L3, 
and median S2 already well marked. Delicate velar ridge extending along 
the free edge; reticulation still rather indistinct. 
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Fig. 20. — Per cent figure of 
carapaces of K. praetuberculata 
n. sp. in various instars. 


Instar II — Dimensions (in mm): length 0.44, height 0.32, thickness 
0.26. Valve still bilobate; reticulation more distinct; L3 larger. The re- 
maining characters unchanged. 

Instar III — Dimensions (in mm): length 0.52, height 0.40, thickness 
0.30. Reticulation meshes larger than in earlier instars; L2 and L3 more 
prominent. 

Instar IV — Dimensions (in mm): length 0.64, height 0.48, thickness 
0.40. In this instar S1 is outlined, gently arcuate, somewhat obliquely 
directed forward. The edge on L3 faintly outlined. 

Instar V — Dimensions (in mm): length 0.76, height 0.60, thickness 
0.48. S1 and S2 deepened. Edge on L3 distinctly marked. Remaining 
characters unchanged. 

Instar VI — Dimensions (in mm): length 1.00, height 0.72, thickness 
0.52. Various ornamentation details are in this stage quite distinct. Two 
minute tubercles appear on L3. A small rib is outlined between S2 
and S3. 

Instar VII — Dimensions (in mm): length 1.32, height 0.96, thickness 
0.72. Tubercles on L3 more distinct; the remaining characters unchanged. 
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Instar VIII — Dimensions (in mm): length 1.68, height 1.20, thick- 
ness 0.88. This instar precedes the mature form. Small tubercles on L3 
still increase. Other details of ornamentation are those of mature forms. | 


rg Length of Height of 
carapace (mm) carapace (mm) 

I 0.31 — 0.36 0.20 — 0.28 

II 0.37 — 0.45 0.22 — 0.32 

III 0.47 — 0.56 0.32 — 0.42 

IV 0.59 — 0.68 0.42 — 0.55 

V 0.69 — 0.88 0.50 — 0.63 

VI 0.94 — 1.14 0.62 — 0.96 

VII 1.17 — 1.43 0.96 — 1.15 

VIII 1.48 — 1.82 1.10 — 1.35 

Adult 1.84 — 2.40 1.32=1.50 
Remarks. — Kozłowskiella praetuberculata n. sp. displays numerous 


analogies with the other species here described. Differences between them 
consist in details of ornamentation and varying size. There are also some 
differences in the successive ontogenetic stages. This species is similar 
to Aparchitellina ci. decorata Polenova. Its resemblance to genus Hib- 
bardia Kesling is by the writer regarded as less striking, chiefly due to 
different type of dimorphism. 


Kozłowskiella tuberculata n. sp. 
(fig. 21, 22; pl. II, IV) 


Holotypus: female carapace in pl. II, fig. 3a-c. . 
Stratum typicum: Lower Couvinian, Łysogóry region, Holy Cross Mts. 

Locus typicus: Wydryszów. 

Derivatio nominis: tuberculata — two distinct tubercles on L3. 


Diagnosis. — Trilobate, outline of valve preplete; hinge line straight. 
Two distinct tubercles on L3. A velar ridge along the free edge of ca- 


rapace. Subvelar area.broad. Surface reticulated. Well defined dimor- 
phism. 


Description. — Valves of this species are of greater size than in any 
of the remaining forms of Kozłowskiella (Piibyl). The posterior lobe (L3) 
bears two distinct tubercles constituting one of the specific characters. 
S1 and S2 extend from a common base in the dorsal part of the valve, 
separating Ll, L2 and L3. SI gently arched forward, while S2 occupies 
a central position. Muscle scar in the middle of valve. Subvelar area 
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broad (0.88 mm), delicate admarginal tubercles on the right valve. Dor- 
sally (right valve) well developed hinge groove, expanded at both ends. 
Pore canals in reticulation meshes. Left valve overlapping the right. 


Dimensions and growth factor of carapaces — see table 2. 


Rape 2 
Kozłowskiella tuberculata n. sp. 
Dimensions* of carapaces and growth factor in the several instars 
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III | 0.56 0.46 | 0.38 590.32 0.12 
| 1.28 2 NER26 | 1.12 2.00 
My 0.72 0.56 | | 0.48 0.36 «| 0.24 
1.22 1.28 1.33 1.33 1.25 
V | 0.88 0.72 | 0.64 0.48 0.30 
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Quoted data are modal values. 
Variation. — Only the size of valves is subject to certain variations. 
The subvelar length/width ratio varies from 4.4 to 7.1 (fig. 21). 
Dimorphism. — In female specimens the valves are ventrally strongly 


swollen. The male specimens are more slender; their valves constitute 
a minority among adult specimens. 

Ontogeny (fig. 22): 

Instar I — Dimensions (in mm): length 0.40, height 0.26, thickness 
0.22. Outline suboval; reticulation distinct. L3 forms a fairly pointed 
tubercle. Valve monosulcate. 

Instar II — Dimensions (in mm): length 0.48, height 0.32, thickness 
0.24. Outline and details of morphology without changes. | 
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Fig. 21. — Diagram of carapace length/width of 
subvelar area ratio: 1 K. praetuberculata n. sp., 
2 K similis n. sp. 3 K. tuberculata n. sp. 
Instar III — Dimensions (in mm): length 0.56, height 0.38, thickness 
0.32. Two tubercles make their appearance on L3. 
Instar IV — Dimensions (in mm): length 0.72, height 0.48, thickness 
0.38. In this instar S1 is initially outlined. The width of the subvelar area 
has doubled. 


20, % 
15 
Fig. 22. — Per cent figure of 
carapaces of K.tuberculata n. sp. 
10 in various instars. Per cent fi- 
gure of the number of indivi- 
duals — on ordinate, instars — 
5 on abscissa. 
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Instar V — Dimensions (in mm): length 0.88, height 0.64, thickness 
0.48. Details of ornamentation more distinctly marked and not subject 
to any essential changes during the following instars. 
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Instar VI — Dimensions (in mm): length 1.20, height 0.84, thickness 
0.64. No changes. 

Instar VII — Dimensions (in mm): length 1.60, height 1.08, thickness 
0.88. In this instar the subvelar area increases considerably. Details of 
ornamentation have been definitely developed. 

Instar VIII — Dimensions (in mm): length 1.84, height 1.28, thick- 
ness 1.00. This instar precedes the mature form. 


Ah, ' Length of | Height of 
carapace (mm) | carapace (mm) 

I 0.29 — 0.40 | 0.22 — 0.26 

II 0.40 — 0.48 | 02173022 

III 0.48 — 0.56 | 0.32 — 0.38 

DWS sj 0.56 — 0.72 | 0.37— 0.55 

M5 065-20.89. -| [| 0.50 — 0.68 

VI |  100—1.28 |  0.64—0.84 

MISS 138 1:60 | 0.87 —1.10 

VII || 1:64—185 |: / 1.10 1.30 

Adult |  188—2.70 |  1.42—1.80 
Remarks. — Kozłowskiella tuberculata n. sp. is a transitionary stage 


in the evolutionary trend leading from K. praetuberculata to K. ko- 
złowskii (Piibyl). A number of morphological characters traced through- 
out its ontogeny confirm this assumption. Tubercles situated on L3 are 
of particular significance when comparing these forms. In K. tuberculata 
". sp. they make their appearance during the earliest stages of ontogeny 
(3rd instar), while in K. kozłowskii — from Żnd instar; in K. praetuber- 
culata n. sp., which is undoubtedly a more primitive form, they appear 
later and are less strongly developed. Furthermore, in K. tuberculata 
n. sp. admarginal tubercles on the right valve are equivalent to the 
admarginal ridge in K. praetuberculata n. sp. (fig. 11). 


Kozłowskiella kozłowskii (Pribyl) 
(fig. 28, 24; pl. II) 


Type species: Ulrichia (Kozłowskiella) kozłowskiż Pribyl (1958, 
p. 242—244, pl. I, fig. 1—18). 

Diagnosis. — The original diagnosis, as given by Plibyl (1953, p. 318), 
is: <Anterior node placed much lower than the posterior node, which 
usually projects above the dorsal margin. There is a deep furrow between 
two nodes. Anterior to the anterior node there is also a furrow directed 
obliquely forward. The surface of the valves and nodes is coarsely reti- 
culated”. E 
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Description. —  Carapace trilobate, almost preplete; hinge line 
straight. Hinge groove on right valve along the dorsal border. Posterior 
lobe (L3) in the shape of a prominent knob. Velar ridge along the free 
edge. S1 extends somewhat obliquely in relation to S2, separating the 
two lobes. The central part of the valve is occupied by the medial fur- 
row (52), which stretches to the centre of the valve; it is there swollen, 
suggesting the muscle scar. Very fine reticulation discernible on the 
posterior lobe (L3). Admarginal tubercles developed on the right valve 
along the free edge. Hinge furrow as in the remaining species, with 
a hinge list on the left valve. | 

Dimension and growth factor of carapaces — see table 3. 


Table 3 
Kozłowskiella kozłowskii (Pribyl) = 
Dimensions* of carapaces and growth factor in the several instars 
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1.28 1.23 | 1.18 1.11 1.25 
II | 0.36 0.32 0.26 | | 0.20 0.10 
| 1.33 1.00 1.15 1.40 1.20 
III | 0.48 0.32 0.30 | 0.28 0.12 
1.20 1.50 | 1.40 1.00 1.00 
IV | 0.58 0.48 0.42 | 0.28 | 0.12 
1.24 1.33 1.28 1.28 1.66 
v .| 0:72 0.64 0.54 0.38 0.20 
1.26 1.25 1.25 1.26 | 1.60 
VI") 081 | 0.80 0.68 0.48 0.32 
1.14 | 1.15 IB Gy| 1.08 | 1.00 
VII | 1.04 0.92 0.80 0.52 0.32 
|-1.30 | 1.17 | 1.10 1.15 1.25 
WIE WSE 1.08 0.88 0.60 0.40 
1.23 | 1.25 | ALS 1.56 1.40 
O Ad-22 1.36 | 1.16 | 0.94 0.50 
6 |-164 || Zlaż 4 | 1.16 | 0.60 0.56 
* Quoted data are modal values. 
Variation. — Length of valve ranges from 1.4 to 1.8 mm and the 
length/width ratio from 1.3 to 1.7 (fig. 23). 
Dimorphism. — In female specimens the antero-ventral portions 


of the carapace are distinctly swollen. As compared against the remain- 
ing species of genus Kozłowskiella (Piibyl), this ventral inflation has 
been shifted somewhat anteriorly. Furthermore, it has been ascertained 
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Fig. 23. — K. kozłowskii (Płibyli), Fig. 24. — Diagram figure showing cara- 
variation diagram. Per cent fi-  paces dimensions of four species of genus 
gure in the composition of va-  Kozłowskiella (Pribyl) in Middle Devo- 
rious groups — on ordinate. nian layers of Holy Cross Mts. Supposed 
changes within the Upper Couvinian and 

Lower Givetian indicated by broken line; 

1 Lower Couvinian, 2 Upper Couvinian, 

3 Lower Givetian, 4 Upper Givetian. 


on the available material that females constitute 54.7 per cent of all 
mature forms. Hence, among Givetian forms, the number of male spe- 
cimens has increased (fig. 14). 


Radi Length of Height of 
carapace (mm) carapace (mm) 

I 0.28 — 0.30 0.21 — 0.26 

II 0.32 — 0.36 0.22 — 0.27 

III 0.38 — 0.48 0.20 — 0.30 

IV 0.49 — 0.58 0.30 — 0.42 

V 0.61 — 0.78 0.38 — 0.54 

VI 0.79 — 0.91 0.50 — 0.70 

VIT 0.93 — 1.12 0.62 — 0.80 

VIII 1.18 — 1.38 0.78 — 1.00 

Adujt 1.40 — 1.88 0.92 — 1.24 


Ontogeny: 


> Instar I — Dimensions (in mm): length 0.28, height 0.22, thickness 0.18. 

Bilobate form; outline of carapace preplete. L3 fairly prominent and sharp 
pointed. Delicate reticulation on surface of valves. Velar ridge along 
the free margin. 

Instar II — Dimensions (in mm): length 0.36, height 0.26, thickness 
0.20. Two minute tubercles appear on the anterior lobe (L3). Remaining 
"features without changes. 

Instar III — Dimensions (in mm): length 0.48, height" 0. 30, thickness 
0.28. L3 and the tubercles more prominent. 
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Instar IV — Dimensions (in mm): length 0.58, height 0.42, thickness 
0.28. In this instar S1 separating the two lobes (Ll and L2) is outlined. 

Instar V — Dimensions (in mm): length 0.72, height 0.54, thickness 
0.38. L2 and L3 distinctly marked. Trilobation well defined. 

Instar VI — Dimensions (in mm): length 0.91, height 0.68, thickness 
0.48. Reticulation uniform throughout the valve surface. 

Instar VII — Dimensions (in mm): length 1.04, height 0.80, thickness 
0.52. In this instar many individuals lose the tubercles on L3 which 
becomes more prominent. 

Instar VIII. — Dimensions (in mm): length 1.36, height 0.88, thick 
ness 0.60. The disappearance of tubercles on L3 is connected with for- 
mation of a more prominent lobe. The remaining details of ornamentation= 
are definitely developed. This instar precedes the mature form. e 


Remarks. — Kozłowskiella kozłowskii (Pribyl) has so far been re-- 
corded from the Givetian and within one horizon only, in the so-called 
brachiopod shales. This species has not as yet been found in other sec- 
tions of the same age in Holy Cross Mts., being restricted perhaps to one 
locality only. It is closely allied with Couvinian species, its dimensions, 
however, are smaller. During the evolutionary line of K. kozłowskii we 
first observe an increase of dimensions (Couvinian species) and then 
a sensible reduction (fig. 24). The limited horizontal and vertical distri- 
_ bution of this species suggest that it was nearing extinction. 


Kozłowskiella similis n. sp. 
(fig. 25; pl. I) 


Holotypus: female carapace in pl. I, fig. 3, 4. 

Stratum typicum: Lower Couvinian, Łysogóry region, Holy Cross Mts. 

Locus typicus: Wydryszów. 

Derivatio nominis: simijis — called so to stress its close similarity to species 
belonging to the evolutionary line: K. praetuberculata n. sp., K. tuberculata n. sp, 
and K. kozłowskii (Piibyl). 


Diagnosis. — Trilobate form with outline almost amplete. Posterior 
lobe (L3) in the shape of a prominent knob. Left valve overlapping the 
right; surface reticulated; distinct dimorphism. 


| 


| 
Description. — Carapaces elongated, trilobate and reticulated. St 
and S2 extend from one common base, separating the particular lobes. 
L3 prominent, considerably larger than Ll. Along the free edge of the 
right valve a delicate admarginal ridge, with minute tubercles in some 
individuals (tendency to produce admarginal tubercles). The left valve 
somewhat larger and overlapping 'the right along the free edge. Pore 
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 canals developed in reticulation meshes. A hinge furrow developed on 
the right valve, dilated at both ends, and a hinge list on the left valve. 

Dimensions and growth factor of carapaces — see table 4. 

Variation. — The outline of the carapace and the dimensions of 
 L3 are subject to certain variations. The length/subvelar area ratio varies 
from 3.3 to 3.7 (fig. 21). 

Dimorphism. — Carapaces of female individuals are,somewhat larger 
(fig. 25), ventrally distinctly inflated. Male specimens constitute 20 per 
cent of the total mature forms. 


8 
mm 
14 
Fig. 25. — Size of carapaces in aduli 
forms of K similis n. sp. Height of ca- 
13 rapaces in mm — on ordinate, length 
ć — on abscissa. Female specimens mark- 
ed by squares, males — by triangles. 


19 20 21 

Ontogeny: 

Instar I — Dimensions (in mm): length 0.36, height 0.22, thickness 
0.16. Outline suboval; S2 developed approximately in the middle of the 
carapace. Reticulation faint. 

instar II — Dimensions (in mm): length 0.48, height 0.36, thickness 
0.24. In this instar L3 is rather prominent. The remaining characters 
unchanged. 

Instar III — Dimensions (in mm): length 0.68, height 0.44, thickness 
0.32. Main details of ornamentation without changes. 

Instar IV — Dimensions (in mm): length 0.86, height 0.56, thickness 
0.44. S1 makes its appearance. Reticulation more distinct. 

Instar V — Dimensions (in mm): length 1.08, height 0.68, thickness 
0.52. SI and S2 have deepened. L3 prominent. 

Instar VI — Dimensions (in mm): length 1.24, height 0.88, thickness 
0.64. No changes. 

Instar VII — Dimensions (in mm); length 1.44, height 1.00. In the 
writer's collection this instar is represented by one valve only. Details 
of ornamentation unchanged. 

Instar VIII — Dimensions (in mm): length 1.72, height 1.12, thick- 
ness 0.80. All details of ornamentation have developed definitely. This 
instar precedes the mature form. 
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Table 4 
Kozłowskiella similis n. Sp. 
Dimensions* of carapaces and growth factor in the several instars 


| 5 q G ó a wg GS 
e = | 8,4 H = c= Bois HR Ś 
|SE|6$| ASEŻ |08 |mE|08|GE | 68 EGsSE |0$ 
ro) 036 | 0.28 | | 0.22 0.16 | 0.08 
| 1.33 1.57 | 1.63 | 1.50 1.50 
II | 0.48 0.44 0.36 0.24 | 0.12 
1.40 1:27 422 | 133 1.33 
III 0.68 | 0.56 0.44 0.32 | 0.16 
1.26 1.14 12 | 1.37 | 1.50 
IV | 0.86 | 0.64 0.56 0.44 0.24 
1.25 1.37 | 1.21 1.18 1.33 
V 1.08 0.88 0.68 | 0.52 | 0.32 | 
| 1.15 1.09 | 1.29 1.23 1.12 
VB | 124 0.96 0.88 0.64 | | 0.36 
1.16 1.25 orażA = — 
VII | 1.44 1.20 | 1.00 | | = — 
1.20 1.13 | | 1.12 | — — 
VW 12 | 13608 | 112 | | 0.80 | 0.52 
1.16 1.18 | 1.21 | 1.50 1.15 
9 | 2.00 | 160% wi 1.36 | 1.20 | 0.60 
O | 1.88 |  „dA48 0) 1.24 | 1.20 | 0.54 
| ] | 
* Quołed data are modal values. 
Remarks. — On the carapacial outline and various details of orna- 


mentation this species may be opposed to the remaining representatives 


of genus Kozłowskiella (Pribyl). The cardinal features in which it differs 


from them are: prominent lobe (L3) considerably larger than that in 
K. kozłowskiż (Pribyl); absence of tubercles and edges on this lobe during 


ontogenic stages; presence of velar ridge along the free margin, with the 
subvelar area, as a rule, not exceeding 0.6 mm in width (fig. 12). Another 


noteworthy element here is the so-called admarginal ridge (on the right 


valve) which, in a small number of individuals, displays distinct ten=- 


dency to produce admarginal tubercles. On evidence of its ontogenetie 


changes, this species is believed independently to attain in the formation 


of morphological details results similar to those of Kozłowskiella ko- 
złowskii. 


Paleozoological Laboratory 
of the University of Warsaw, 
Warszawa, January 1958 
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ONTOGENEZA I EWOLUCJA RODZAJU KOZŁOWSKIELLA (PRIBYL) 
(OSTRACODA) 


Streszczenie 


Materiał, na jakim oparto badania ontogenezy i ewolucji rodzaju Kozłow- 
sskiella (Piibyl), zebrany został w latach 1955-56 w środkowym dewonie Gór Świę= 
tokrzyskich, w miejscowościach Wydryszów, Grzegorzowice i Skały. 

Kozłowskiella opisana została po raz pierwszy przez A. Piibyla (1953) jako Ulri- 
chia (Kozłowskiella). Autor, opierając się na morfologii, ontogenezie i zmienności, 
uznał ten podrodzaj za rodzaj nie zależny od Ulrichia i, ze względu na pewne podo- 
bieństwo do kruminalnego typu dimorfizmu (łac. crumena = torebka), umieścił go 
warunkowo w obrębie rodziny Beyrichiidae. ż 

Na dużym materiale (około 3000 egzemplarzy form dorosłych i młodocianych) 
prześledzono m. in. rozwój ontogenetyczny — czyli zmiany, jakim podlega skorupka 
'w czasie kolejnych wylinek — trzech nowych gatunków z eiflu, (Wydryszów i Grze- 


gorzowice), a mianowicie: 


Kozłowskiella praetuberculata n. sp. 
Kozłowskiella tuberculata n. sp. 
Kozłowskiella similis n. sp. 


i jednego opisanego już wcześniej przez Piibyla (1953), z miejscowości Skały (żywet), 
jako Ulrichia (Kozłowskiella) kozłowskii Pribyl. Zaobserwowano też zmiany, jakim 
podlegają opisane gatunki w procesie zarówno ontogenezy, jak ewolucji w eiflu 
i żywecie. 

Jeśli chodzi o poszczególne stadia rozwoju osobniczego, to zostały one wydzie- 
lone, opierając się na metodach opracowanych przez R. V. Keslinga (1953c). Autor 
ten — na podstawie prawa Brooksa głoszącego, że po każdej wylince skorupka 
powiększa swoje rozmiary w stosunku procentowym, który jest w przybliżeniu 
stały dla gatunku i płci, a który wynosi 1,26 — opracował tabele w postaci cyklów 
logarytmicznych, odpowiadających teoretycznej wartości wzrostu dla jednego wy- 
miaru, powierzchni i objętości. 

W ewolucji rodzaju Kozłowskiella (Piibyl) autor wyróżnił dwa szeregi rozwo- 
jowe. Jeden reprezentowany jest przez Kozłowskiella praetuberculata n.sp. — 
K. tuberculata n. sp. — K. kozłowskii (Pribyl), a drugi przez jeden tylko gatunek — 
K. similis n. sp. 

Szereg pierwszy wyróżniony został na podstawie przeobrażeń podobnych ele- 
mentów morfologicznych skorupki, które prześledzić można także wśród form mło- 
„docianych (text-pl. I A-C). Stwierdzono, że zmianom podlega m. in. płat L3, który 
u formy wyjściowej (K. praetuberculata n. sp.) wykazuje na swej powierzchni ten- 
ddencję do tworzenia guzków już od 6 lub 7 stadium. U K. tuberculata n. sp. ten sam 
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element rzeźby jest większy i pojawia się na skorupce od 3 stadium. U K. kozłowskii 
(Piibyl), która zamyka ten szereg rozwojowy (fig. 6c), guzki na płacie L3 pojawiają 
się w 2 stadium i zanikają po 6 lub 7 wylince (text-pl. IC). w konsekwencji tych. 
przekształceń powstaje wydatny płat L3. Z przeobrażeniami tymi skorelowane są: 
szerokość powierzchni subwelarnej, która się powiększa, oraz listwa admarginalna,. 


przekształcająca się w szereg drobnych brodawek admarginalnych. 


K. similis n. sp. reprezentuje drugi szereg rozwojowy. Płat L3 u tego gatunku 
jest duży i w zasadzie podobny do L3 u K. kozłowskii (Pribyl); poza tym nie wy— 
kazuje on guzków na swej powierzchni. Gatunek ten (K. similis n. sp.) powstał 


prawdopodobnie w szybkim tempie, przy czym zasadnicze zmiany dokonały się we , 


wczesnych stadiach ontogenezy. U form młodocianych płat tylny (L3) jest z reguły 


większy, wydatniejszy, niż u pozostałych gatunków. 


Nawiązując do tych przeobrażeń autor wysunął wniosek, że, w obrębie jednego 


rodzaju, powstanie podobnych elementów (wydatny płat IL3) może nastąpić bądź 
na drodze powolnych, stopniowych przekształceń [K. praetuberculata n. sp. — K. tu | 
berculata n. sp. — K. kozłowskii (Pribyl)], bądź też skokowo (K. similis n. sp.). W wy-- 
niku tych zmian powstaje, oczywiście, nowa jednostka taksonomiczna w randze | 


gatunku. 


Osobny rozdział w tej pracy stanowi zagadnienie struktury skorupek oraz: | 


zmian, jakim one podlegają w procesie ewolucji. Chodzi tu o tzw. „ciemne smugi”, 
stwierdzone na cienkich przekrojach u rodzajów Kozłowskiella (Piibyl) i Saccarchites 
Swartz 8z Whitmore. Na skorupkach gatunków Kozłowskiella stwierdzono je wzdłuż. 


wolnego brzegu skorupki, w postaci ciemnego pasma, oraz na wyniosłych elemen- © 


tach siatki tworzącej rzeźbę. Struktury te pojawiają się już od wczesnych stadiów 
rozwoju ońtogenetycznego, początkowo w strefie wolnego brzegu, a później, stop- 
niowo, w pozostałej części skorupki (fig. 15). U Saccarchites ornatissimus (Girich) 
„Ciemne smugi* pojawiają się w późniejszych stadiach ontogenezy, lecz w identyczny 
jak u Kozłowskiella sposób. Zdaniem autora, nie jest wykluczone, że mogą one mieć 
pewien związek z procesem kalcyfikacji skorupki. 


Na podstawie pewnych analogii rzeźby i struktury skorupki autor przypuszcza, 
że form wyjściowych dla rodzaju Kozłowskiella należałoby poszukać w obrębie ga- 
tunków rodzaju Saccarchites. Jedyny przedstawiciel tego rodzaju, znany dotychczas. 


z Polski, opisany został przez G. Giiricha (1953) jako Primitia ornatissima. Przy ; 


bliższym porównaniu okazało się, że gatunek ten wykazuje dużo analogii z przed- 


stawicielami rodzaju Saccarchites i z tego powodu umieszczono go w obrębie tego 


właśnie rodzaju. 


Morfologicznie biorąc, stanowisko pośrednie między tymi rodzajami zajmuje 
Aparchitellina Polenova. Szczególnie jeden gatunek tego rodzaju, A. cf. decorata, 
który otrzymałem od Dr E. N. Polenowej w 1957 r., wykazuje dużo analogii z obu 
wymienionymi rodzajami. Definitywne rozstrzygnięcie tego zagadnienia wymaga 
jednak gruntownych studiów porównawczych, zwłaszcza struktury skorupki. 
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OBJAŚNIENIA DO ILUSTRACJI 


Fig. 1 (p. 76) 
Elementy rzeźby powierzchni skorupki; SI bruzda przednia, L2 płat środkowy, 
S2 bruzda medialna, L3 płat tylny, t guzki, vr listwa welarna. 
Fig. 2 (p. 76) 


Przekrój poprzeczny przez skorupkę samicy K praetuberculata n. sp., uprosz- 
czony; 1 listwa welarna, 2 listwa admarginalna, 3 area subwelarna, 4 fałd dorsalny, 
5 bruzda zawiasowa, 6 odcisk mięśnia. 


Fig. 3 (p. 77) 


K. kozłowskii (Piibyl), skorupka prawa od strony wewnętrznej (rysunek nieco 
schematyczny); 1 bruzda zawiasowa, 2 listwa, 3 listwa welarna, 4 brodawki admar- 
ginalne. 


Fig. 4 (p. 78) 


Przekrój podłużny przez skorupkę prawą K. praetuberculata n. sp. (rysunek 
schematyczny); I kanały porowe, 2 ciemna smuga, 3 odcisk mięśnia, 4 listwa admar- 
ginalna, 5 listwa welarna. ę 


Fig. 5 (p. 80) 


K. praetuberculata n. sp., skorupka prawa sfluorydyzowana; X 40 


Fig. 6 (p. 81) 


Stosunki pokrewieństwa między gatunkami rodzaju Kozłowskiella (Piibyl) 
w środkowym dewonie Gór Świętokrzyskich; A K. praetuberculata n. sp., B K. tu- 
berculata n. sp., C€ K. kozłowskii (Piibyl), D K. similis n. sp. (skorupki lewe). 


Fig. 7 (p. 82) 


A — Wielkość skorupek dorosłych (kompletnych i lewych pojedynczych) K. prae- 
tuberculata n. sp. w trzech różnych poziomach w Wydryszowie. Na osi rzędnych — 
długości skorupek w mm, na osi odciętych — próby z kolejnych warstw. 

B — Procentowy udział form dorosłych K. praetuberculata w trzech różnych 
poziomach w Wydryszowie. Na osi rzędnych — liczba skorupek lewych i komplet- 
nych w *"/00/o, na osi odciętych — wielkość w mm. 


Fig. 8 (p. 82) 


Stosunek długości do wysokości skorupki w poszczególnych stadiach; a K. prae- 
tuberculata n. sp., b K. tuberculata n. sp., c K. kozłowskii (Piibyl), d K. similis n. sp. 


Fig. 9 (p. 83) 


Procentowy udział trzech gatunków Kozłowskiella (Piibyl) w sześciu poziomach 
Wydryszowa; A-F kolejne poziomy, a K. similis n. sp., b K. praetuberculata n. sp., 
c K. tuberculata n. sp. 


Fig. 10 (p. 84) 


Procentowy udział trzech gatunków Kozłowskiella (Pribyl) w pięciu poziomach 
Grzegorzowie; G-K kolejne poziomy, a K. similis n. sp., b K. praetuberculata n. sp., 
c K. tuberculata n. sp. 
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Fig. 11 (p. 85) 


Przekrój poprzeczny przez część wentralną skorupki prawej (rys. schemat.); 
1 K. praetuberculata n. sp., 2 K. similis n. sp., 3 K. tuberculata n. sp., 4 K. kozłowskii 
(Pribyl), r listwa admarginalna, t brodawki admarginalne. 


Fig. 12 (p. 85) 


Szerokość powierzchni subwelarnej w poszczególnych stadiach rozwoju o0sob- 
niczego; 1 K. praetuberculata n. sp., 2 K. kozłowskii (Piibyl), 3 K. similis n. sp., 
4 K. tuberculata n. sp. Na osi rzędnych — szerokości w mm, na osi odciętych — 
stadia. 


Fig. 13 (p. 85) 


Procentowy udział dwóch gatunków Kozłowskiella (Pribyl) w pięciu różnych po- 


ziomach eiflu w Grzegorzowicach; d K. praetuberculata n. sp., e K. similis n. sp. Na 
osi rzędnych — ilość osobników w *'/o'/o, na osi odciętych — kolejne poziomy. 


Fig. 14 (p. 86) 

Wymiary skorupek form dojrzałych K. kozłowskii (Pribyl). Na osi rzędnych — 
wysokość w mm, na osi odciętych — długość. Kwadracikami oznaczono samice, 
trójkątami — samców. 

Fig. 15 (p. 87) 


Przekrój podłużny przez skorupkę prawą K. kozłowskii (Pribyl) (rysunek sche- 
matyczny); I kanały porowe, 2 ciemna smuga, 3 odcisk mięśnia, 4 brodawki admar- 
ginalne, 5 listwa welarna, 6 L3, 7 S2, 8 L2. 


Fig. 16 (p. 88) 


Fragment powierzchni skorupki K. praetuberculata n. sp. (rysunek nieco sche- 
matyczny); pc kanał porowy, dl ciemna smuga. 


Fig. 17 (p. 89) 


Przekroje poprzeczne przez trzy pierwsze stadia K. praetuberculata n. sp. (ry 
sunek schematyczny). 


Fig. 18 (p. 90) 


Graficzne przedstawienie wymiarów i liczby skorupek w poszczególnych sta- 
diach rozwoju osobniczego K. praetuberculata n. sp. Na osi rzędnych — liczba, na 
osi odciętych — wymiary skorupek w mikronach. 


Fig. 19 (p. 96) 


Wymiary skorupek form dojrzałych K. praetuberculata n. sp. Na osi rzędnych — 
wysokość w mm, na osi odciętych — długość. Kwadracikami oznaczono samice, 
trójkątami — samców. 


Fig. 20 (p. 97) 
Procentowy udział skorupek K. praetuberculata n. sp. w poszczególnych stadiach. 


Fig. 21 (p. 100) 


Graficzne przedstawienie stosunku długości skorupki do szerokości powierzchni 


subwelarnej; 1 K. praetuberculata n. sp., 2 K. similis n. sp., 3 K. tuberculata n. sp. 
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Fig. 22 (p. 100) 


Procentowy udział skorupek K. tuberculata n. sp. w poszczególnych stadiach. 
Na osi rzędnych — liczba osobników w "%/o%/o, na osi odciętych — stadia. 


Fig. 23 (p. 103) 


K. kozłowskii (Piibyl), diagram zmienności. Na osi rzędnych — procentowy 
udział w poszczególnych kiasach. 


Fig. 24 (p. 103) 


Graficzne przedstawienie wymiarów skorupek 4 gatunków rodzaju Kozłowskielia 
(Pribyl) w środkowym dewonie Gór Świętokrzyskich. Linią przerywaną zaznaczono 
przypuszczalne zmiany wielkości w górnym eiflu i dolnym żywecie; 1 dolny eifel, 
2 górny eifel, 3 dolny żywet, 4 górny żywet. 


Fig. 25 (p. 105) 


Wymiary skorupek form dojrzałych K. similis n. sp. Na osi rzędnych — wy- 
sokość w mm, na osi odciętych — długość. Kwadracikami oznaczono samice, trój- 
kątami — samców. 


Text-Pl. I (p. 90/91) 


Rysunek (nieco schematyczny) rozwoju osobniczego skorupek; A K. praetuber- 
culata n. sp., B K. tuberculata n. sp., C K. kozłowskii (Pribyl), D K. similis n. sp. 


igi, JI : 
Kozłowskiella praetuberculata n. sp. 


Fig. 1. Holotyp, skorupka samicy: a lewa skorupka, b strona dorsalna, c strona 
wentralna; X 28. 
Fig. 2. Skorupka samca: a lewa skorupka, b strona wentralna; X 23. 


Kozłowskiella similis n. sp. 


Fig. 3. Holotyp, skorupka samicy: a lewa skorupka, b strona dorsalna, c strona 
wentralna; X 23. 5. Płat L2 na prawej skorupce uszkodzony. 
Fig. 4. Skorupka samca: a lewa skorupka, b strona dorsalna; X 26. 


jed, 50 
Kozłowskiella kozłowskii (Piibyl) 
Fig. 1. Skorupka samicy: a lewa skorupka, b strona dorsalna, c strona wen- 


tralna; X 23. 
Fig. 2. Skorupka samca: a lewa skorupka, b strona wentralna; X 28. 


Kozłowskiella tuberculata n. sp. 


Fig. 3. Holotyp, skorupka samicy: a lewa skorupka, % 22, b strona dorsalna, 
e strona wentralna paratypu, X 28. y 
Fig. 4. Skorupka samca: a lewa skorupka, b strona wentralna; X 22. 


ie JgU 


Kozżłowskiella praetuberculata n. sp., X 32 


Fig. 1-8. Stadia młodociane I-VIII 
Fig. 9. Skorupka samca. 
Fig. 10. Skorupka samicy. 
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PL=TV 
Kozłowskiella tuberculata n. sp., X 32 


Fig. 1-8. Stadia młodociane I-VIII ; 4 
Fig. 9. Skorupka samca. > 
Fig. 10. Skorupka samicy. 


WPAHLMLIEK ANAMdAK 


OHTOTEHE3 H SBOJIIONHA POJJA KOZŁOWSKIELLA (PRIBYL) (OSTRACODA) 


Pe3roMe > 


Marepian, Ha KOTOPAM IpPOHZBOJUNACH WUCCJIEROBAHHA HAĄ OHTODEHE3O0M MH M3- 
MEHgUBOCTbIO ;pojqa Kozłowskiella (Pribyl), Óbi coópaH B 1955-56 nojjax M3 cpeqHere 
I(EBOHIA CBeHTOKPIKUCKHHX Dop B MecnHOoCTAx BbiypbILIYB, IIpzkeDopiKOBANE KH CKaJIBI. 

Kozłowskiella Óbuia BriepBbie ormcaHa IIpxuóburem (A. Plibyl, 1958) kaz Ulrichia 
(Kozłowskiella). Ormupaach Ha MOpPOJOrHA, OHTOrTeHe3e H HBMEHHKBOCTH AaBTOP MpA- 
SHaJI B Held He3ABACHMBIĄ pOĄ, Aa M3-3a CXOĄCTBA IXO T. Ha3. KPYMHHAJIBHOTO THA 
AUMOpcu3Mą (crumena = JIaT. CYMKA) IIOMECTHJI €e YCJIOBHO B IMpejqeJlax ceMe/4cTBa 


Beyrichiidae. 
Ha 601biromM Marejpnavie (okovro 3000 SK3EMIJIAPOB MOJOĄBIX U B3POCJIBIX GYOPM) 
GBI MpPOCJIEYEH MEHLTY WNPOHHM OHDPODEHE3HMC — T.e. HUBMEHEHMA, ROTO'PBIM IOĄBeP- 


TaeTCA [paKOBAHA B TedeHHE OdEPENHBIX JIHHEK — TpeX HOBbBIX BAĄOB M3 SHEJIBCKODO 
apyca (BbrqpbiumyB u DpitenopiaOBHIIE): 


Kozłowskiella praetuberculata n. sp. 
Kozłowskiella tuberculata n. sp. 
Kozłowskiella similis n. sp. 


H ONHODO BHNA OMHCAHHONO yte paHbrie IIpoxuObiuieM (1953) M3 MeCTHOCTA CKaJIBF 
(KABETCKHA 4Apyc) MOĄ Ha3BaHHeM  Ulrichia (Kozłowskiella) kozłowskii Piibyl. 
BbuIM MU3yuEHbl H3MEHCHHA, (KAKAM IOĄBEPTAIOTCA OIMCAHHbIE BAĄBI B IponeCCAX 
OHTODEHE3A H BBOJIONHH R TeueHHe SKpeJIA HM KHBETA. 
i HUTo KacaeTca OTĄEJbHbIX cTaqeh MHĄUBATYAJIBHODO |pazBHTHA, OHM ObIJIH iBBIJĘE=- 
JIEHPI Ha OCHOBAHHH METOĄNOB OÓpaÓOTaMHbIx KecJiudnroM (R. V. Kesling, 1953c). Ha. 
OCHOBAFMM 3AKOKA Bpykca (Brooks), COrJIaCHO KOTOPOMY PAKOBHHKA YBEJIMYHBAET CZOH 
pa3MEpbl B MpPONEHTHOM COOTHOLIEHKK | ITOCJIE KAJKĘOŃ JIMHBKA, 3TOT ABTop oÓpaÓoTraJ 
TaÓóejlm B BHjłe JiorapApMAYECKHX LNNHAKJIOB, OTBEUAIOLIMNX TeopeTHdeckoń BeJMHYHHE: 
pocTa „NIA OJNHODO K3MepeHMA (HaNpP. NIAHBI), NOBEPXHOCTH KH OÓBEMA. 


1 COOTHOLIEHKE 3TO, HPHÓJMMSUTENKHO NOCTOAHHO ZUIA BMJTA HK MOJIA, paBHo 1,26. 
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B SBOJIrorUM pora Kozłowskiella (Pfibyl) aBrop Bbiqelmi Ą4Ba ABOJIOHKOHHbIE 
pAqBI. OTUH H3 HHX MPOĄCTABJIEH BIAJ(AMM: K. praetuberculata n. sp. — K. tuberculata 


n. sp. — K. kozłowskii (Piibyl), qpynoti ToNbko ONHMUM RHROM — K. similis n. sp. 


IlepBbrń pąą ÓbLI BbIĄEJIEH HA OCHOBAEAM CXOJJHBIX IipeoOpazoBaHUAń MOpPPOJONA- 
JECKHX BJIEMEHTOB (DAKOBHWHBI, JTAIOIIMXCA IpOCJIEJKTA 'rAKKE CPEĄA  IOHBIX popM 
Cr. I A-C). Bbuio yCTAHOBJICHO, UTO HA3MEHEHHAMH NOJBEPrAETCA METY Ipo- 
IKM  JIONACTb Ls (posterior lobe), koropaa mpoaBjiaer y mcxoquoń chopMbl 
(K. praetuberculata n. sp.) TeHqeHnuro OÓpa3OBAHKA HA MOBEPXHOCTH ÓyYDOPKOB Ye 
HadMHad C 6 KIM 7 Craquu. Y K. tuberculata n. sp. Tom ike BJIeMEHT CKYyVIBITYy PBI 
OÓJIBIIMX pAa3MEPOB H IOABJIAETCA HA PaAKOBHAFE HadHHad c 3-64 craqMu. K. kozłowskii 
(Pribyl), KOTOpaA 3AMbIkaeT 3TOT BBOJIOLAOHHBLA paą (ur. 6 C), 6yropku Ha L3 
IOABJIAIOTCA BO 2-04 CTAĄHMM M MCcUeBAFOT NOCJIE 6 KIA 7 NAHBKA (rekcr-ii. I C). 
B pesymbrare Brux mpeoópazoBaEMii BOBHAKAET BEIDA3MTEJIBHAA Ls. B kKopperanuu 
C yNoMAHyTEIMA IIpeOÓpa3OBAHHAMA COCTOAT: IHMpHHa cyÓBeJApHońi mozepxHocnH 
(subvelar area), kOTOpaa yBeJMuMBaeTCA, H ARNMAPNAHAJIBHad KafiMa (admarginal ridge), 
OTOopaA iMpeBpalraeTcA B [pd MEJKHX ajMApNHHAJIBHAbBIX ÓOPONABCK (admarginal tu- 
kercles). 

K. similis MpeĄCTABJIAeT BTOpCH SBOIONMOHHBIH PAĄ. L, y 3TODO BUjra ÓOJIELIAA 
M B TPUHMANIe CXOJHA C L, y K. kozłowskii (Pfibyl); Ha ee moBepxHocTu Her dy- 
ropKkOB. Bur K. similis n. sp. BOBHAUK BEPOATHO ÓBICTPO, MPAAEM (OGHOBHble riepe- 
MeHbl MPOMBOLIJIH B [pAHHMX CTAJMAX OHTONEHE3A. Y IOHBIX (POPM 3AĄHAA JIONACTP L.,, 
KAK MpPABHJIO, ÓOJIBIIE MH BbIPpAJADEJIBDHCE UEM Y OCTAJIbHBIX (BA/[OB. 

Ha oCcHOoBaHuH 35THx mpeoópazoBaHui aBrop 4eJlaeTr BbIBOĄ, YATO. OÓPABZOBANAC 
CXOJHBIX BJIEMEFHTO3 (BbIDABATEJBHAA L3) B Mpeąq4eJlax OĄHOrOo pora Moter NpoMcxo- 
NATE JmAÓó0 MmyTreM MONJIEHHbBIX MOCTENEHHBIX mpeoópasoBainii (Kozłowskiella praetu- - 
terculata n. sp. —K. tuberculata n. sp. — K. kozłowskii (Pribyl)), Jmóo CKAUKOOÓpPAB - 
Ho (K. similis n. sp... B ipesyJlbrare 2Tux M3MeHeHMH BOBHHKAET OdEBANHO HOBAA 
TAKCOHOMHYECKAA JUHHHA B |paHne BA Na. 

OTrieJIBbHAA TJIABA CTATEH MOCBALĘEHA BOLNPOCY CTPYKRTYPBI IDAKOBHAH HM HAMEHCHAAM, 
KOTDODPBIM OHH MOJIBEPTAFOTCA B MpoleCCE ZBOJIIOLMU. J(EJO 3ECH B „TeMHbIX MOJIOCaxX"" 
(dark line) KOHCTATUPOBAHHbIX Ha TOHKHX paspesax y POANOB Kozłowskiella (Piibyl) 
a Saccarchites Swartz 8z Withmore. Ha pasoBuHiax BHTOB Kozłowskiella OHM ÓBIJIM 
YCTAHOBJIEHBI |BĄTOJIb 'ABOÓOJĘHODO KPAA (PAKOBHHBI B BHJE TeMHOŃ NMOJIOCHI M Ha Bbl- 
NAIOINHXCA BJIEMEHTAX CETHH OÓpaBYTOINCH CKYJIBNTYPY. DTM CTIPYKTYPBI MOABJIAIOTCA 
HaguHaAd € [paHHMx CcTajqMi OHTOrEHETA1ECKONO pAZBHTMAA, IEPBORARAJBHO B 30H6 CBO- 
6o0qHOono Kpad, a BATEM, NOCTENEHHO, B OCTAJIBHOŃ UACTH PAKOBHUHBI (cbr. 15). Y S. 
ornatissimus (Giirich) „TeMHbie IIOJIOCHI' TOABJIAIOTCA B ÓOJIEE MOZĄHAX CTAĄHAX 
OHTOTEHEJA, HO TaKHUM ke OÓpa3omM Mak y Kozłowskiella. Ilo miennro aBropa He 
HCKNIOdAETCA BOBMORHOCTE CBA3H BTODO ABJIEHAA 'C  TIPOLĘEOCOM KANBNAPUKANAM pa- 


KOBHHBI. 4 


„* 
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Ha OCHOBaHMAM HEKONOPbIX AJIEMEHTOB CKyJIBITYPbI H C€NpPYKTY:PBI |IPAKOBAH aBTOP 
IpejqnoJanaeT, uro UCXOJJHbIx (poOpM ira pora Kozłowskiella (Pribyl) cienyer MCKATb 
GpeJIH BHC3 |poja Saccarchites Swartz 8z Whitmore. BxMHCTBEHHBIK NO CHX IGP 
IPEĄCTABATE.1b 3TODO pOHA M3BECTHBIA M3 IIOJIBLIM ÓbiI ormicaH Dropuxom (G. Girich, 
1958) Troją HaaBaHmemM Primitia ornatissima. |Ilpum Óojee BHHMATEJIBHOM M3IYHEHAK 
SADODO BHJAa OKABAJIOCH, UTO OH UPOABJIACT MHODO AHAJIODNHH £ MPEĄCTABHTEJLEM poza. 
Saccarchites u mo sroń mpudAde OH J|OJLKREH ÓBITE INOMEIĄISH B rpeqeax MHMEHHC | 
aAPOno poja. 

C mophpoJormueckhoń TOWKH APEHMA, (MPOMERYTOHHYK NIO3UNĄMK MEN ZTAMK | 
poqamu 3aHuMaeT Aparchitellina Polenova. B OcoóeHHOCTH OJUH BMI 20Oono poja, . 
A. cf. decorata, MPEĄROCTABJNEHHBIA aBnopy E. H. IlowreHozoń B 1957 rony, TpoaBiaAe* | 
MHODO AHaJOTKM NO OMHOLIEHAIO K OÓOMM BbILUEHABZBAHHBIM pojĘaM. OROHYATEJIBHOE : 
pa3peuieHne 3Toii rpoÓJ1eMbI rpeóyeT OJHAKO OCHOBATEJbHbIX CPABHWUTEJBHBIX HUOCJIE=. 
4OBAHHA, OCOÓGHHO Haji CTpyKTYpPOH paAKOBHAHBI. 


C= (81 


EXPLANATIONS OF PLATES 


ię 3! | 


Kozłowskiella praetuberculata n. sp. 


| 
Fig. 1.  Holotype, female: a left valve, b dorsal view, c ventral view; X 723. | 
Fig. 2. Male: a left valve, b ventral view; X 28. | 

| 


Kozłowskiella similis n. sp. 


Fig. 3.  Holotype, female: a left valve, b dorsal view, c ventral view; X 23.5. 
L2, on the right valve, damaged. 
Fig. 4. Male: a left valve, b ventral view; X 26. 


BLED 


Kozłowskiella kozłowskii (Pribyl) 


Fig. 1. Female: a left valve, b dorsal view, c ventral view; X 23. 
Fig. 2. Male: a left valve, b ventral view; X 23. 


Kozłowskiella tuberculata n. sp. 
Fig. 3.  Holotype, female: a left valve, X 22; b dorsal view, c ventral view of 


paratype, X 28. 
Fig. 4. Male: a left valve, b ventral view; X 22. 


PLNI 


Kozłowskiella praetuberculata n. sp., X 382 


Figs. 1-8. Instars I-VIII. 
Fig. 9. Male. 
Fig. 10. Female. 
BISRV 


Kozłowskiella tuberculata n. sp. X 32 


Figs. 1-8. Instars I-VIII. 
Fig. 9. Male. 
Fig. 10. Female. 
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HALSZKA OSMÓLSKA 


FAMENNIAN PHACOPIDAE FROM THE HOLY CROSS MOUNTAINS 
(POLAND) 


Abstract. — Nine species of the Famennian phacopid trilobites are described froin 

the southern part of the Holy Cross Mts. In addition to forms already recorded 

from this area the writer describes some species never before found in Poland, as 

well as two quite new species, namely: Trimerocephalus polonicus and Dianops? 
trifolius. 


INTRODUCTION 


The described material was collected in 1948 and 1949 by Dr. Zofia 
Kielan, from Kadzielnia, Psiarnia, Herby (within the precincts of town 
Kielce), Łagów, Gałęzice, Kowala and Jabłonna near Borków, all lying 
in the southern part of the Holy Cross Mountains. 

The terminology used in descriptions of glabella is partly that 
proposed by V. Jaanusson (1956), to say: lobes and lateral furrows in 
glabella have been lettered L (lobus) and S (sulcus) respectively, and 
numbered postero-anteriorly. The term *preoccipital ring” has been used 
to designate the posterior glabellar lobe (L,) and that of *preoccipital 
furrow” — to designate lateral glabellar furrow (5S,). "Preoccipital ring” 
is a definition more appropriate with the morphological character of this 
glabellar element in phacopids than that of "lobe", since in most cases, 
similarly to the occipital ring, it is in the form of a uniform segment. 

R. 8: E. Richter (1926) introduced the following terms in their de- 
scriptions of phacopid trilobites: *Zwischenring” = "basal lobe” = "pre- 
occipital ring” = L, and *Zwischenfurche” = *preoccipital furrow” = $;. 
Instead of Delo's (1940, s. 15) term 'subcranial furrow”, the more correct 
term *"subcranidial furrow” is used as an equivalent to R. $z E. Richtet 
«Verschlussfurche”. 

The abbreviations used here are: tr. — transversal i. e. perpendiculat 
to the axis of symmetry; sag. — sagittal i. e. parallel to the longitudinal 
axis. Length of glabella has been measured without the occipital ring. 

Famennian phacopids have been described from the Holy Cross 
Mountains by several authors, i.e. by C. F. Roemer (1866), G. Giirich 
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(1896), D. Sobolev (1911), R. 8z E. Richter (1926) and also mentioned in 
papers by the Polish geologists: J. Czarnocki (1948 and elsewhere) and 
J. Samsonowicz (1917 and elsewhere). 

C. F. Roemer (1866) has described species Dianops typhlops (Giirich, 
1896) under the name of Phacops cryptophtalmus (Emmrich). 

G. Giirich (1896) gave this species the new name of Trimerocephalus 
tuphlops. In the same paper he also described other Famennian phacopids 
such as Phacops posidoniae n. sp. = Phacops granulatus (Minster, 1840), 
Tritmerocephalus sp. (incisus? A. Roemer, 1866) = Nephranops inctsus 


incisus (A. Roemer, 1866), Phacops caecus n. sp. = Trimerocephalus caecus. 


(Girich, 1896). 
D. Sobolev (1911) reports from Famennian beds of the Holy Cross 


Mts. the occurrence of Trimerocephalus caecus (Giirich, 1896) under the* 


name ot Phacops sulcatus? Drevermann, 1901. 

R. 8 E. Richter (1926), in their work on Upper Devonian trilobites, 
among others, also describe Famennian phacopids occurring in Poland 
and elsewhere. 


To the list of phacopids hitherto recorded from Poland the present 
writer adds two new species: Trimerocephalus polonicus n. sp. and Dia- 
nops? trifolius n. sp., as well as some species known from Great Britain, 
Germany and U. S. S. R., but never up to now found in Poland, to say: 
Phacops wedekindi wedekindi R. $z E. Richter, 1926; Trimerocephalus 


mastophtalmus (Reinh. Richter, 1856); Ductina ductifrons (R. 8z E. Rich-- 


ter, 1923). Specimens of Nephranops incisus incisus (A. Roem., 1866) were 
not available to the writer. One damaged cephalon of this form, found 
by Giirich in Kielce, is referable to lowest Famennian deposits and per- 
haps even to those of the uppermost Frasnian (Manticoceras zone), as 
surmised by R. 8z E. Richter. 

All the here described specimens are deposited in the Geological 
Survey Museum in Warsaw (Instytut Geologiczny), referred to by the ab- 
breviated form I. G. 


Laboratory work during the preparation of this paper has been 
carried out by the writer in 1954, at the Institute of Paleozoology of the 
Polish Academy of Sciences, under the guidance of Prof. Dr. R. Kozłow- 
ski whose valuable suggestions were of great assistance. Thanks are also 


due to the following persons: to Dr. Z. Kielan for the privilege of de-- 


scribing her collection, for helping the author and for reading her 


manuscript; to Mrs. M. Pajchel for general information on the geology of 


the studied area; to Mrs. J. Humnicka for the English translation of the. 
present paper; to Miss M. Czarnocka for the pains taken in doing the pho- - 


tographs published in this paper. 
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REMARKS ON THE GEOLOGY OF FAMENNIAN BEDS IN THE SOUTHERN PART 
OF THE HOLY CROSS MTS. 


The Famennian phacopids described in the present paper have been 
collected from the following localities: Kadzielnia, Psiarnia, Herby, Łagów, 


/ Gełęzice, Kowala and Jabłonna (see fig. 1). AI these sites are situated 


| 


3 


south of the Holy Cross Mts. range and may be grouped into two regions 
of different lithological and faunal character: I. Central (or Kielce- 
Łagów) synclinorium, II. Gałęzice-Daleszyce syncline. 

Within the central synclinorium the Famennian is represented by 
a series of grey-yellowish shale limestone deposits, over 100 m in thick- 
ness. The trilobite fauna here is fairly abundant, consisting mainly of 
blind phacopid forms (see table of distribution on p. 124), such as Trimero- 
cephalus caecus (Giirich), Trim. polonicus n. sp., Trim. mastophtalmus 
(Reinh. Richter), Dianops typhlops (Giirich), Dianops? trifolius n. sp., 
Ductina ductifrons R. 8 E. Richter. Proetid trilobites are very rare. 
Deposits of this type occur in the following localities: 


Kadzielnia — In Kadzielnia Famennian beds rest on Frasnian 
limestones and are made up of marly shales interbedded by limestones. 
This is a thick series of deposits containing a trilobite and lamellibranch 
fauna, with fragmentary remains of clymenids in a poor state:of preserva- 
tion. After Czarnocki (1948) Cheiloceras and Clymenia zones occur here. 
The following phacopids have been recorded: Trimerocephalus caecus 
(Girich), Trim. mastophtalmus (Reinh. Richter), Trim. polonicus n. sp., 
Dianops? trifolius n. sp. 

Psiarnia — The Famennian is developed as marly shales'intercalated 
by limestones. Phacopid trilobites encountered here are: Phacops granu- 
latus (Minster)', Dianops typhlops (Giirich), Ductina ductifrons (R. © 
E. Richter). a 

Herby — Black limestones outerop on the roadway leading to Czar- 
nów, containing Dianops typhlops (Girich). 

Łagów — The Famennian outcrops occur within its northernmost 
area, on the valley slopes of the Łagowica stream. They are strongly 
bituminous shale limestone deposits. The dark-grey Clymenia limestones 
here occasionally yield a profusion of exoskeletons belonging to Trimero- 
cephalus caecus (Girich) (see pl. II, fig. 3), those of Trim. mastophtalmus 
(Reinh. Richter) being very scarce. Dianops typhlops (Girich) is another 
phacopid form here encountered. 


1 The occurrence in Psiarnia of Phacops granulatus (Miinster) seems doubtful. 
Its only record from this locality is that cited by Gurich (1896), but it has never 
after been found here. . A 
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The facial development of the Famennian beds in Łagów slightly 
differs from the type shale limestone facies on account of the predomin- 
ance of limestones over shales. The faunal assemblage here is different 
too. In addition to phacopids, very copious here, trilobites of the Proetidae 
family are also represented. 

Within the Gałęzice-Daleszyce syncline Famennian beds are of 
a limestone facies, frequently red coloured and characterized by small 
 thickness, never exceeding 30 m. The fauna here is very rich and in an 
 'excellent state of preservation. Of phacopid trilobites only two species 
occur: Phacops granulatus (Minster) and Ph. wedekindi wedekindi R. 8% 
 E. Richter, both provided with eyes, while proetids, nearly altogether 
 absent from the central syrclinorium, are here very numetous. Famen- 
ian deposits of the limestone type occur in the following localities: 


Gałęzice — Beds of Frasnian age absent. The Famennian deposits 
rest directly on Amphipora Givetian limestones and consist of hard lime- 
stones displaying black, grey, pink and greenish colouration. After Czar- 
nocki (1928) the Cheiloceras horizon is missing here, while the Upper 
Famennian contains all the Clymenia horizons, those of Wocklumeria and 
Gattendorfia included. The fauna is a markedly rich one, with goniatites, 
clymenids, orthoceratids, brachiopods, lamellibranchs, trilobites and fish 
remains. Of the phacopids we note here Phacops granulatus (Miinster). 
Higher up are deposits of Lower Carboniferous age (the Culm and Carbo- 
niferous limestone lenses). Due to the tapering of some of the beds, thick- 
ness of outcrops ranges from 3 to 10 m. 


Kowala — The Famennian beds are represented here by nodulous 
limestones, often with a reddish hue, overlying Frasnian limestones. After 
Czarnocki (1957) all the Clymenia horizons are here present. Of the 
phacopids there occurred: Phacops wedekindi wedekindi R. 8z Richter, 
and Dianops typhlops (Giirich). Culm shales occur higher up. 

Jabłonna near Borków — The Famennian has been here discovered 
by the late J. Czarnocki, after World War II. His field work on the 
geology of the district was carried on through 1949, but the information 
thus obtained has never been published. Famennian beds overlay here the 
Frasnian limestones. Similarly as in Kowala, a complete Famennian suc- 
cession is exposed, beginning with Cheiloceras beds and probably includ- 
ing all the Clymenia horizons. The deposits consist of limestones with red 
or grey colouration, while the beds interpreted by Czarnocki as of Wock- 
lumeria horizon are of green colour. The fauna is very rich. Thickness 
about 30 m. Of phacopid trilobites the only form occurring here is Phacops 
granulatus (Miinster). Representatives of this species occurring within 
lower Clymenia horizons consist of forms having cephalons of the size 
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of a few millimeters only, while the same species from the green Wock- 
lumeria limestones are with cephalons up to 18 mm in size. Culm shales 
overlie the Famennian deposits. 

The geology of the Famennian beds within the Holy Cross Mts. has 
not, thus far, been described in full detail. Hence the writer has experien- 
ced difficulties in establishing the horizons which have yielded the 
studied trilobites. The only differentiation which it has been possible to 
make is that between the older, i. e. Cheiloceras beds, and the younger, 
i. e. Clymenia beds. Most of the known species here deseribed are also 
recorded from the same beds in other countries. The only exception is 
Ductina ductifrons R. 8z E. Richter. This species has been reported by o 
its authors (1926) from the Manticoceras and Cheiloceras horizons, i. e. 
from .Upper Frasnian and lowest Famennian beds, while in the Holy 
Cross Mts. it has been yielded by the Clymenia beds (Upper Famennian). i 
of Psiarnia. j 


Distribution of the considered phacopid species in outcrops of the southern part 
of the Holy Cross Mountains 


Bó= | | A E | | 
> | | WA 
! Locality Ę | E Ę 6 | Ę | sj : > 
d: KŚ Ni | M UE 5 
Species = Ż |pa2 e „8 Ę m0 
GB. Śocky ŚŚ 6 Ara) 
1. Phacops granulatus (Miinster) AGE s, CHE 
2. Phacops wedekindi wedekindi R. % | | A 
E. Richter | KOP ZE | 
3. Trimerocephalus caecus (Girich) | | | — | -- 
4. Trimerocephalus mastophtalmus | 
(Reinh. Richter) | | | GU — 
5. Trimerocephalus polonicus n. sp. -E 
6. Dianops typhlops (Girich) GR 4 (--) —- (--) 
7. Dianops? trifolius n. sp. | | |---K | Ę 
8. Ductina ductifrons R. $z E. Richter | -|- 
9. Phacops sp. | | — 
| 


*The bracketed + sign indicates that this particular species has been recorded 
from that site by other authors, but that the present writer has not encountered 
it in that respective outcrop. 
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SYSTEMATIC DESCRIPTIONS 


Family Phacopidae Hawle 8 Corda, 1847 (emend. Delo, 1935) 
Subfamily Phacopinae Reed, 1905 
Genus Phacops Emmrich, 1839 


Phacops granulatus (Miinster 1840) 
(Gi 201 fig) 


1896. ARGE posidoniae Giirich; G. Giirich, Das Palaozoicum.., p. 363, pl. 15, 
ig. 5a-d. 

1926. Phacops (Phacops) granuiatus (Miinster); R. $% E. Richter, Die Trilobiten..., 
p. 137, pl. 8, fig. 34-39 (with previous synonymy). 

1955. Phacops (Phacops) granulatus (Miinster); Z. A. Maksimova, Trilobity..., p. 136, 
pl 10 "fig: 8-11: 


Material. — 4 fragments and one complete cephalon with exoskeleton, 
1 pygidium with exoskeleton, 1 pygidium without exoskeleton — all from 
the grey limestone Clymenia beds of Gałęzice; 4 fragments of cephalon 
and 1 pygidium with exoskeleton from the red limestone Clymenia beds 
of Jabłonna; 2 damaged cephalons with exoskeleton from the light-green 
limestone Wocklumeria beds of Jabłonna. 


Dimensions of 5 specimens (in mm) — see table below. 
; MIG WESTOG NG 1. G. TRG 
SDODENS 0 | 169.II.2 | 169.IL.1 | 169.II1.4 | 169.I1.3 | 169.I1.5 
Length of cephalon Ń 5.0 7.0 12.1 18.5 — 
Width of cephalon 8.0 M2 == — — 
Length of glabella 4.0 5:2 W |7-f1.0 16.0 | — 
Width of glabella 4.8 | ZAL 13.0 19.0 == 
Width of preoccipital ring L,(sag.) 0.6 0.5 hG G% 2.0 — 
Length of eye 1.8 | 2.9 | 5.1 7.8 = 
Distance of eye from posterior | =: 
furrow 08 712109 OD 21 
Angle of dorsal furrows Fo s22 | 75 650 — — 
Length of pygidium = FET =: | = 3.5 
Width of pygidium | — | = = — 100 
Lensth of rhachis i | == sea SE 3,1 
Width of rhachis |" Fa = — | — 1 
* Museum Catalogue Numbers oi the Geological Institute (I. G.) in Warsaw. 
. Description. — Outline of cephalon semicircular. In. longitudinal 


section occipital ring as high as glabella; anterior portion of glabella 
overhanging.the border. In transverse section glabella strongly vaulted, 
eye lobe nearly vertical to palpebral lobe. Greatest width of glabella be- 
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fore its mid-length, at level of anterior end of the eye; length/width ratio 
of glabella 0.8; dorsal furrows at first straight, diverging at the level of 
the anterior end of eye; angle of dorsal furrows 65” to 75; three fourths. 
of cheek area occupied by eyes, their anterior margin directly touching 


Fig. 2. — Phacops granulatus (Miinster): la cephalon, lateral view; Ib same 
specimen, anterior view (1. G. 169 II. 1); 2a pygidium, lateral view; 2b same 
specimen, posterior view (I. G. 169. II. 123). 


the glabella; the ratio of the eye lćngth to its distance from posterior- 
border furrow strongly variable. In the 7 specimens that have been. 
measured it is: 2.2, 3.2, 3.6, 3.7, 4.8, 5.8 and 6.4, i. e. an average of 4.2.. 
Lenses on eye lobe round, hardly contacting one another. In an individual 
7 mm long and 11.2 mm wide the lenses are arranged in 13 vertical rows,. 
3 lenses of 0.4 mm in each row; there are also some irregularly arranged 
lenses along the posterior eye end. In other cephalons the number of 


vertical rows is the same with 4 lenses in each row, in an alternate ar-- 
rangement. Total number of lenses ranges from 39 to 52. Pygidium short 


and stout, the length/width ratio being V.39. 


Ornamentation of glabella consists of large, densely arranged tuber- 
cula, smaller above the anterior border furrow and in the cheek area;. 
lateral border on the fixed cheeks with minute granulation; pygidial. 
rhachis covered by small and rather sparse tubercles, pleurae smooth. 


Remarks — Phacops granulatus (Minster) was first recorded in 
Poland by G. Girich (1896) from the green limestones of Psiarnia contain-- 
ing a fauna with Posidonia venusta, under the name of Phacops posido- 
niae Giirich. That author placed it in the zone of Clymenia humboldti (Pro-- 
lobites beds). 
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R. 8z E. Richter (1926) have described Phacops granulatus from Ger- 
many, assigning them to horizons with Manticoceras, Prolobites and Go- 
nioclymenia (Clymenia laevigata and Wocklumeria). 


Polish specimens do not display any cardinal differences as com- 
pared with those described by R. $z E. Richter. The only difference is that 
in the ratio of the eye length to its distance from posterior furrow: in 
specimens described by R. $z E. Richter this is below 3.6, while in those 
of the present writer it is up to 6.4, averaging 4.2. Thus, while in German 
specimens this distance is approximately half the eye length, in Polish 
specimens it ranges from one third to one sixth of the eye length. This 
may suggest that Polish forms represent an earlier stage of the eye 
migration towards the anterior margin of the shield. This migration is 
observable in the Phacops granulatus group consisting of three species: 
Phacops circumspectans Paeckelmann, Ph. granulatus (Miinster) and Ph. 
wedekindi R. 8 E. Richter (R. % E. Richter, 1926). In the Polish specimens 
of Phacops granulatus the eye is placed as in Ph. circumspectans — near 
the posterior furrow — with the remaining features typical of Ph. 
granulatus. 

Z. A. Maksimova (1953) when describing Phacops granulatus from 
the Ural has observed that these specimens have larger dimensions than 
the German forms. The latter have the cephalon 8 to 8.5 mm long, those 
from the Ural 14 to 17 mm, the angle of dorsal furrows being 66-70 and 
67-75 respectively. In Polish specimens these dimensions vary strongly, 
the cephalon length being from 5.0 to 18.5 mm with the dorsal furrow 
angle at 65-750. 


Phacops wedekindi wedekindi R. 8z E. Richter, 1926 
(pl. I, fig. 2a-b) 


1926. Phacops (Phacops) wedekindi R. 8z E. Richter; R. z E. Richter, Die Trilobiten..., 
p. 145, pl. 8 fig. 40-43. 


Material. — 1 incomplete cephalon from Kowala limestones. 
Dimensions (in mm): 
TAG: 
169.I1.6 
Length of cephalon 8.0 
1/2 of cephalic width 8.5 
Length of glabella 7.0 
1/2 of glabellar width 5.0 
Width of preoccipital ring (L,) (sag.) 1.0 
Length of eye 2.0 


Distance of eye from posterior bor- 
der furrow 2.0 
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Remarks. — Comparing with specimens described by R. 8 E. RieneB 
(1926) the Polish representatives of this species displays the following 


differences: 


A SE W 


REZ. aw. from Hónne | from Kowala 
Phacops wedekindi wedekindi (Germany) (Poland) 

172 ŹŻŹŻŹŻZŻZŻ____________ŻZAZm , 8 | 
Length of eye (mm) L 2.8 2.0 | 
Ą j 
Distance of eye from posterior border furrow (mm) 2.0 2.0 q 
| | 
Ratio of eye length toeye distance from posterior | 
border furrow | 1.4 1.0 z] 
Number of lenses 31 21 
| (2. 3, 5, 6, 6, 6,3)|(2, 3, 4, 4, 4,3,1) | 
Granulation conspicuous missing | 


A new subspecies Phacops wedekindi uralicus Maks. has been de- | 
sceribed from the Ural by Maksimova (1955). The Kowala specimen differs 
from it in considerably larger eyes and absence of granulation. This latter 
feature may, however, be due to unsatisfactory state of preservation. | 


Genus Trimerocephalus McCoy, 1849 
Trimerocephalus caecus (Giirich, 1896) 
(GE. 8:ph AE ME: Mac 20-533) 


1896. Phacops caecus Giirich; G. Giirich, Das Palaozoicum..., p. 862, pl. 15, fig. 4a-c. 
1926. Phacops (Trimerocephalus) caecus (Giirich); R. 8 E. Richter, Die Trilobiten..., 
p. 180, pl. 10, fig. 80-86 (with previous synonymy). 


Material. — 29 cephalons with exoskeletons, 4 moulds of cephalons, 
4 pygidia with exoskeletons, 6 thoraces with exoskeletons — from the 
Cheiloceras beds of Kadzielnia (in Kielce); 1 cephalon with exoskeleton, 
2 complete specimens enrolled, with exoskeletons, 6 moulds of complete 
specimens — from the Clymenia beds of Kadzielnia. All the Kadzielnia 
specimens have been yielded by yellowish calcareous-clay shale, with 
exoskeletons preserved in most cases, but strongly deformed. 14 moulds 
of cephalons, 1 pygidium with exoskeleton from Clymenia beds of Łagów, 
all from dark-grey limestone. About 20 complete specimens, enrolled, 
come from the Cheiloceras beds in the brickyard at Kielce. These speci- 
mens are a part of J. Czarnocki's collections. During the Warsaw insurrec- 
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ion they have been damaged by fire and are thus not fit to be worked 
but in detail. 


Dimensions of 3 specimens (in mm): 


k : IG T.G I 
RCA 4469.16.10 |-180.1L8 | 162115 
| Length of cephalon | 2.4 5.5) | 9.0 
| Width of cephalon 4.4 8.8 | 15.6 
| Length of glabella 2.1 | 40 8.0 
Width of glabella 40213000 7.5900) =%g0 
A Width of preoccipital ring | 
(L,) (sag.) 0.2 0.3 1.0 
| Width of border at the post- | 
| erior cheek angle 03 1.0 2.0 
| Dorsal furrow angle 680 680 68” 
Length of pygidium | — 2.0 = 
Width of pygidium nag 6.1 = 
Length of rhachis be = ESA 
Width of rhachis | — 1.8 | — 
Description. — Outline of cephalon sub-semicircular. Length/width 


ratio 0.56. In longitudinal section occipital ring high, occipital furrow 
conspicuous, preoccipital ring (L,) discernible as a small ridge between 
ccipital ring and glabella. Glabella flat, overhanging anteriorly, in 
ransverse section forming a flattened arch. At inner genal angle dorsal 
'(urrows parallel, diverging anteriorly at an angle from 70” to 80; occipi- 
al ring wide (sag.), abruptly narrowing at dorsal furrows; occipital furrow 
trongly curving anteriorly in middle part, and forming a shallow de- 
»ression at the dorsal furrow; preoccipital ring (L.,) at dorsal furrows not 
nuch broader than medially, flattened out, often with two tubercles 
ymmetrically placed on either side of the midline; preoccipital furrow 
S,) distinct, also curving forward; second (5») and third (5) lateral 
'labellar furrows reduced to two short depressions, S; however sometimes 
nissing; cheeks strongly vaulted; lateral border broadest at the posterior 
enal angle, narrowing; anterior border situated under the glabella is 
rescent-like, occasionally with a shallow concavity, sub-parallel to the 
utline of the cephalon; subcranidial furrow deep and moderately wide; 
acial suture detectable from mid-length of lateral border follows 
course typical of this species without crossing the cheek. In the mould 
he cheek is modified at its anterior angle, due to the course of the facial 
uture which, along a certain length, touches here the cheek, truncating 
, squarely or semicircularly along the border furrow. Width of 


cta Palaeontologica Polonica — vol. III/2 9 
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rhachis/width of thorax pleurae ratio 0.52. In transverse section rhachis | 
is high, pleurae strongly curving downward. Pygidium short and stout, 
with length/width ratio 0.33. In transverse section rhachis lower than | 
on thorax, dorsal furrows more shallow, pleurae slightly vaulted. Rhachis, 
bluntly terminated, does not reach posterior margin of pygidium. 


Fig. 3. — Trimerocephalus caecus (Giirich): la cephalon, dorsal view; 1b same 
specimen, lateral view; lc same specimen, anterior view (I. G. 169. II. 8): 
2a internal mould of enrolled specimen, dorsal view; 2b same specimen, la- 
teral view; 2c same specimen, anterior view (I. G. 169. II. 24); 3a pygidium, 
lateral view; 3b same specimen, posterior view (I. G. 169. II. 25). 


Ornamentation consists of two kinds of tubercles: some are larger, 
flattened out and punetured, others smaller, dispersed among the larger. 

Remarks. — Trimerocephalus caecus (Giirich) was for the first time 
described in Poland by Giirich (1896), from Kadzielnia, on specimens 
from lower Clymenia beds (zone of CI. humboldti). In 1901 F. Drever- 
mann described this species from Langenaubach (Rhine Province) and 
in 1919 — R. $ E. Richter from Gattendorf. The specimens of Drever- 
mann and R. 8 E. Richter were found in lower Cheiloceras beds, but 
according to the last mentioned authors, this form may also be encounter- 
ed within Prolobites beds. 

Qur specimens perfectly agree with Girich's description. The only 
ascertained difference consists in the absence of tubercle on the occipital 
ring. 
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German specimens from Langenaubach (R. 8 E. Richter, 1926, pl. 10, 
fig. 83) differ from those found in the Holy Cross Mts. not only in the 
presence of tubercle on the occipital segment, but also in a broader, 
semicircular outline of cephalon. | 


Trimerocephalus mastophtalmus (Reinh. Richter, 1856) 


emend. R. 8z E. Richter, 1926 
(fig. 4; pl. I, fig. 3 a-b) 


1926. Phacops (Trimerocephalus) mastophtalmus (Reinh. Richter); R. 6: E. Richter, 
Die Trilobiten..., p. 172, pl. 9, fig. 68-74; pl. 10, fig. 75 (with previous synonymy). 

1955. Phacops (Trimerocephalus) mastophtalmus (Reinh. Richter); Z. A. Maksimova, 
Trilobity.., p. 155, pl. 14 fig. 1-9. 


Material. — 4 fragments of cephalons with exoskeletons from Cly- 
menia beds of Kadzielnia, 2 cephalons from Clymenia beds of Łagów, one 
of them as a mould. 


Dimensions (in mm): 


L G. 
169.I1I.7 
Length of cephalon 10.5 
Width of cephalon 19.0 
Length of glabella 8.4 
Width of glabella 10.4 
Width of preoccipital ring (Ly) (sag.) 0.9 
Width of border at posterior genal angle 2.0 
Angle of dorsal furrows 689 
Description. — Outline of cephalon semicircular. Glabella slightly 


overhanging the anterior border; its transverse section is slightly arched, 
cheeks strongly vaulted, border flat. Maximum width of glabella before 
its mid-length; at this point glabella nearly twice as broad as at the 
base; dorsal furrows straight, diverging at an angle of 68”; occipital ring 
broad, strongly narrowing at dorsal furrows; occipital furrow curving 
forward, deeper at dorsal furrows; preoccipital ring (L.) broad mesially, 
narrowing at sides and then becoming inflated at the dorsal furrows; 
preoccipital furrow (S;) curving forward; border broadest at posterior 
genal angle, running as a uniform band as far as anterior glabellar angle; 
subcranidial furrow deep and narrow; doublure semicircular; hypostome 
not preserved. Facial suture only partly discernible: it cuts the lateral 
border in half of its length, slightly obliquely forward, being deeper 
incised when running on the anterior part of the border; cuts the border 
furrow and runs along the cheek in a concave arch, reaching the. dorsal 
furrow near the anterior glabellar angle. 
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Fig. 4. — Trimerocephalus mastophtalmus (Reinh. Richter): a ce- 
phalon, lateral view; b same specimen, anterior view (I. G. 169. 
TE>7) 


Ornamentation of cephalon consists of minute granulation uniformly 
and fairly densely covering the glabella and cheeks. The granules are 
0.3 mm in diameter with cephalon 10 mm in length. There are about 
36 granules over 1 square mm. 


Remarks. — The here described specimens differ from those of Ger- 
many in the following characters: 


Trimerocephalus mastophtalmus from Germany from Poland 


| 
Central (S;) and anterior (S;) late- | diocniGiO RO 
ral glabellar furrow | 


Preoccipital furrow (S,) | distinct faintly indicated 


| narrowing at sides and 
Preoccipital ring (L,) | as an uniform ridge inflated at the dorsal 
furrows 


Subcranidial furrow broad narrow 


| discernible from mid- 
| discernible throughout | width (tr.) of lateral 
the lateral border border, deeply incised 
at border furrow 


Course of facial suture 


Specimens described by Maksimova from Kazakhstan (USSR), accord- 
ing to that author, agree with those from Germany. 


Salter (1864-1883, p. 16, pl. 1, fig. 5-7) has figured Trimerocephalus 
laevis (Miinster) with characteristic glabella, strongly widening anteriorly 
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and missing second (S») and third (S,) lateral glabellar furrows; preocci- 
pital ring (L,) having large tubercles, the cheeks being triangular, the 
border narrow. 

R. 8z E. Richter (1926, p. 172, pl. 9, fig. 68-74) have accepted the name 
of Trimerocephalus laevis as a synonym of Trim. mastophtalmus (Miinster). 
Nevertheless some differences exist between these two forms, namely 
Trim. mastophtalmus has very distinct second (S»;) and third (S;) lateral 
glabellar furrows, distinct facial suture crossing the cheek (Salter did 
not mention the suture in his description and did not figure it), while 
the granulation on the preoccipital ring (L.) is very faint. Salter was 
not able to detect the extremely fine granulation, characteristic of Trim. 
mastophtalmus, probably owing to lack of adequate magnifications. These 
differences, however, seem to be small and to show that we are dealing 
here with intraspecific variation ońly. 

_'_. Specimens of Trimerocephalus mastophtalmus from Poland, described 
in this paper, come closest to those from Britain. 


Trimerocephalus polonicus n. sp. 
(fig. 5; pl. III, fig. I, 2a-c) 


Holotypus: I. G. 169.II.12, cephalon, fig. 5 and pl. III, fig. 2 a-c. 
Stratum typicum: Famennian Clymenia beds. 

Locus typicus: Kadzielnia within the Holy Cross Mts. area, Poland. 
Derivatio nominis: polonicus — described from Poland. 


Material. — 6 cephalons with exoskeletons preserved, two damaged, 
all from the Clymenia beds of Kadzielnia. 


Dimensions of 2 specimens (in mm): 


A .G. IG: 
GARE: ża 169IL12 | 1651613 

Length of cephalon 4.9 4.0 

Width of cephalon 7.0 6.0 

Length of glabella 3.6 3.0 

Width of glabella 4.5 4.0 

Width of preoccipital ring (L,) (sag.) |* 0.9 1.0 
Width of border at posterior genal 

angle 1.0 0.5 

Angle of dorsal furrows 65 599 

Diagnosis. — Outline of cephalon sub-semicircular, strongly pointed: 


anteriorly. Dorsal furrows slightly concave outside, their angle varies 
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markedly, ranging from 51” to 80. Elongated depression on the crescent- 

shaped anterior border. Facial suture crosses the cheek near its anterior 
angle. Ornamentation of cephalon consists of tubercles, rather large in 
relation to cephalic dimensions, scarcily dispersed. Two tubercles on sides 


of preoccipital ring. Thorax and pygidium unknown. 
Description. — Outline of cephalon sub-semicircular, strongly pointed 
anteriorly. Length/width ratio 0.64. In longitudinal section occipital ring 


high; occipital furrow moderately deep; preoccipital ring (L.) slightly 
convex; preoccipital furrow (S;) more shallow than the occipital; glabella 


scmewhat overhanging the anterior border; border under glabella broad, 
centrally depressed. In transverse section glabella and cheeks strongly 


vaulted, border narrow and convex. Outline of glabella strongly pointed 


anteriorly, hyperbolic; maximum glabellar width at mid-length of glabella 


Fig. 5. — Trimerocephalus polonicus n. sp.: a holotype, cephalon, dorsal 
view; b same specimen, lateral view; c same specimen, anterior view 
(© GG 169. EL. 12); 


or very near to it, at that point glabellar width more than twice that at 
the base; length/width ratio 0.8; dorsal furrows convex inside, angle at 
which they meet varies strongly, ranging from 51" to 80; occipital ring 


broad, narrowing at dorsal furrows; occipital furrow moderately deep, 


deeper near dorsal furrows, its median part curving forward; preoccipital 
segment (L+) gently convex, with uniform width throughout and with ends 
directed posteriorly; preoccipital furrow (S;) medially shallow but distinct, 
mesially strongly curving forward, near dorsal furrows incised more 
deeply and thus producing pits directed obliquely anteriorly; second (S;) 
and third (S;) lateral furrows missing; cheeks directed more or less vertic- 
ally downward and thus imparting a characteristically conical appearance 
to the whole cephalon. Posterior border narrow and convex, broadening 
and flattening out when passing into lateral border which here attains 
its maximum width. Viewed from above the border is discernible nearly 
as far as the lateral angle of glabella; it then passes under the glabella 
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where it is broad and crescent-shaped; here an elongate, wide depression 
occurs separating the anterior border into two convex lists; subcranidial 
furrow deep and wide; border furrow deep, highly arched under the 
glabella. Eyes missing. Facial suture very faint, discernible on the cheek 
only where it is shaped like a small arch and enters the dorsal furrow in 
front of the genal angle. 


Ornamentation of cephalon very characteristic: glabella and cheeks 
with tubercles from 0.07 to 0.1 mm in diameter (the cephalic length being 
4. 4 mm, its width 6.5 mm). The tuberculation is distinctly sparse, there 
being about 16 granules on each mm. On the preoccipital ring (Ls) two 
tubercles are placed symmetrically on either side of the centre, not larger 
than the tubercles on the glabella and cheeks. Occipital ring and border 
smooth. In frontal part of glabella and on border under the glabella, 
tuberculation more dense. 

Remarks. — This species doubtlessly belongs to genus Trimerocepha- 
lus, as is suggested by such characters as: falcate shape of border below 
glabella, facial suture crossing the cheek, preoccipital furrow unbroken 
in the middle part and curving forward. On the whole this species most 
approaches Trimerocephalus caecus, its glabella, however, is more sharply 
pointed and the course of its facial suture differs in that it not only touches 
the cheek basally but even crosses it. A diagnostic feature here is the 
difference of ornamentation. In Trimerocephalus polonicus n. sp. it con- 
sists of fairly large tubercles sparsely dispersed on the glabella and 
cheeks. : 

In Trimerocephalus mastophtalmus (Reinh. Richter), described by 
R. 8: E. Richter (1926, p. 172, pl. 9, fig. 68-74), similarly as in Trim. polo- 
nicus, the cheek is transected by the facial suture, while the dorsal furrows 
curve outside. In the former, however, the outline of cephalón is semi- 
circular, glabella slightly rounded anteriorly with discernible anterior 
and central lateral furrows absent from the here described species. Orna- 
mentation of cephalon in Trim. mastophtalmus consists of fine, dense 
granulation, the length of cephalon ranging from 5.2 to 16.5 mm, while the 
largest cephalons in Trim. polonicus never exceed 4.4 mm in length and 
their ornamentation consists of markedly sparsely dispersed granules. 


Genus Dianops R. $z E. Richter, 1923 
Dianops typhlops (Giirich, 1896) 
(pl. IV, fig. 1, 4) 


1896. Trimerocephalus typhlops Girich; G. Giirich, Das Paliozoicum..., p. 359, pl. 15, 
fig. 7 ab. 

1926. Phacops (Trimerocephalus) typhlops (Giirich); R. śz E. Richter, Die Trilobiten... 
p. 192, pl. 10, fig. 90-94 (with previous synonymy). 
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Material. — 4 cephalons, 2 fragments of pygidia, with exoskeleton 
partly preserved, from dark-grey Clymenia limestones of Herby. 
Dimensions of 2 specimens (in mm): 


: -G . G. 
Specimens —> | 16$.IL14 | 165.IL15 

Length of cephalon 8.0 = 
Width of cephalon 16.0 — 
Length of glabejla 7.0 — 
Width of głabella 8.6 — 
Length of pygidium — 2.3 
Width of pygidium >= 5.0 
Length of rhachis — 2.1 
Width of rhachis — lz: 


Remarks. — Dianops typhlops (Girich) has been described from Po- 
land i. a. also by Girich (1896) and R. śz E. Richter (1926). Upon com- 
parison with the lectotype (R. 8z E. Richter, 1926) the here described 
specimens display some slight difference. In the longitudinal section, 
namely, the cephalon is less vaulted, while the lateral border is re- 
latively narrower. 


Dianops? trifolius n. sp. 
(fig. 6; pl. IV, fig. 2, 3) 


Holotypus: I. G. 169.II.16, cephalon, fig. 6 and pl. IV, fig. 2. 

Stratum typicum: Famennian Cheiloceras beds. 

Locus typicus: Kadzielnia within the Holy Cross Mts. area, Poland. 

Derivatio nominis: trifolius — with shape resembling a trilobate leaf of clover 
(Trifolium). 


Material. — 5 cephalons, with exoskeletons preserved, from the Cheilaj 
ceras beds; 2 damaged cephalons, with exoskeletons, from the Clymenia 
beds of Kadzielnia. Nearly all the specimens slightly damaged. 

Dimensions of 3 specimens (in mm) — see p. 137. 

Diagnosis. — Outline of cephalon trilobate. Glabella flattened anter- 
iorly, twice as broad as at the base, lateral angles gently truncated. At 


posterior genal angle the border twice as broad as at the anterior angle, 
bent inside the dorsal furrows. Thorax and pygidium unknown. 


Description. — Outline of cephalon that of a semicircle strongly bent 
inside the dorsal furrows. Length/width ratio 0.5. In longitudinal section 
occipital ring lower or even as high as glabella; preoccipital segment (Ls) 
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| 
- agat, e. dele | IG I. G. 
Bernie; e | 169.11.16 | 1691118 - ie$i.17 
Length of cephalon | 4.00 | 6.0 6.0 
1/2 of cephalon width 5.0 | 5.1 | 6.5 
Length of glabella | 3.2 | 5.0 5.0 
Width of glabella | 5.1 | 6.2 = 
Width of preoccipital ring (L,) (sag.) — | 0.4 | 0.5 
Width of border at posterior genal | | | 
angle | 0.9 | — | 1.5 
Width of border at anterior genal | 
angle 0.5 | 0.8 0.8 
Angle of dorsal furrows 709 709 680 


only occasionally prominently vaulted; preoccipital furrow (S,) faintly 
indicated; glabella is raised, gently arched, not overhanging the border, 
with a small frontal edge; border weakly vaulted. In transverse section 
 glabella and cheeks gently arcuate, border wide, moderately convex. 
Glabella broadly rounded anteriorly, attaining its maximum width in front 
of mid-length; length/width ratio of glabella 0.7; its shape resembling 
a trapeze with base half the length of the upper edge; lateral angles of 


Fig. 6. — Dianops? trifolius n. sp.: a holotype, cephalon, dorsal view; b same 
specimen, lateral view; c same specimen, anterior view (I. G. 169. II. 16). 


glabella somewhat truncated; dorsal furrows straight, diverging at an 
angle of 70”; occipital ring moderately wide, occipital furrow straight; 
preoccipital ring (L,) narrow, preoccipital furrow (S,) straight, usually 
interrupted mesially; pits in preoccipital and occipital furrow very shallow, 
elongate; two anterior lateral glabellar (S», S;) furrows not discernible; 
cheeks in the shape of an almost equilateral triangle; posterior border 
narrowing at mid-length (tr.), then widening and attaining maximum 
width where it meets the border; the border wide posteriorly, narrows 
anteriorly so that it is there nearly 2 times narrower than at the posterior 
genal angle; at contact with dorsal furrows the border strongly .bent 
inside, viewed dorsally it is seen along 1/3 of the length of the anterior 
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margin of glabella and farther being concealed beneath it; under glabella, 
limbus broadly fiat and running as a uniform band; suberanidial furrow 
deep and broad, with hind edge somewhat lower than the frontal; border 
furrow deep and fairly wide, bent inside at the dorsal furrows; under 
glabella subcranidial and border furrows running parallel. Facial suture 
not discernible. Eyes missing. 

Ornamentation of cephalon: Glabella, cheeks and border near the 
dorsal furrow covered by minute granules 0.03 mm in diameter, with 
cephalon length 6.0 mm. Under X 30 magnification occipital ring shows 


delicate granulation. In badly preserved specimens, particularly on gla- a 


bella, granulation not visible. 
Remarks. — This species displays following features suggesting its 


assignment to genus Dianops: before glabella limbus broadly flat, under . 
glabella subcranidial and border furrows parallel; second (S») and third 
(S;) lateral furrows missing; preoccipital furrow (S,) straight, broken in 


the middle part. 

Other features of this species, however, do not agree with the diag- 
nosis of genus Dianops, as given by R. 6 E. Richter (1926). They are, 
namely, different shape of glabella which expands uniformly forward, 
and anterior angles of glabella only quite insignificantly truncated. More- 
over, in our species, the border is throughout its length distinctly de- 
limited from the cheek by a deep border furrow. 

Bending of the border at the dorsal furrow, characteristic of Dianops? 
trijolius n. sp. may have been caused by the exoskeleton being broken 
off here along the facial suture, which has a similar course in genus 
Dianops. This, however, is rather doubtful, since in blind trilobites the 
suture was not, in all probability, functional. 

In comparison with other species of genus Dianops, Dianops? trifolius 
shows the following differences: outline of its cephalon is semicircular, 
kent near the dorsal furrow (this is a character not encountered in any 


one of the described species of genus Dianops); lateral angles of glabella 


only slightly truncated (in Dianops typhlops, D. anophtalmus, D. griffi- 
thides glabellar angles are conspicuously truncated); the entire glabella 
and cheeks, as well as border near the dorsal furrows are finely granulat- 
ed. Granulation also occurs in D. typhlops, D. anophtalmus and D. grij- 
fithides, but in some parts of the cephalon only. 


Phacops sp. 
GE WE PRFILE SSA) 


Material. — 1 pygidium with exoskeleton found in Cłymenia beds of 
Kadzielnia. 
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Dimensions (in mm): 


EG 
169.I1.19 
Length of pygidium DZ 
Width of pygidium 10.2 
Length of rhachis ; 5.2 
Width of rhachis 3.1 
Description. — Width of pygidium more than twice the length; 


outline of posterior margin gently arcuate, slightly concave where rhachis 
reaches the margin. In longitudinal section, rhachis considerably elevated 
over pleurae, this elevation equalling 2/3 of pleurae height; three distinct 
segments and conspicuous rhachial rings, three further segments not read- 


Fig. 7. — Phacops sp.: a pygidium, dorsal view; b same specimen, lateral view; 
c same specimen, posterior view (I. G. 169. II. 19). i 


ily discernible; rhachis bent rather sharply where it meets posterior mar- 
gin of shield, reaching to end of shield. In transverse section rhachis 
strongly vaulted. Dorsal furrows converging V-shaped at posterior margin 
of shield; pleurae horizontal from dorsal furrows to approximately 1/3 of 
their width (tr.), farther strongly curved downward; posterior margin 
raised wherę meeting the rhachis; 6 furrows between rhachial rings, the 
frontal ones semicircular and conspicuous, deeper along dorsal furrows, 
beginning with the 4th barely discernible and mesially angularly bent; 
4 ribs present on pleurae, gently arcuate distally. Pleural grooves mo- 
derately deep, intersegmental furrows more shallow but likewise distinct; 
not one of them reaches to margin of shield; anterior and posterior por- 
tions of rib distinctly delimited, convex; segments of rhachis with very 
faint ornamentation consisting of low tubercles 0.07 mm in diameter. 

Remarks. — The above described pygidium differs considerably 
from pygidia of all species of Phacops so far described. It may possibly 
be referred to one of the two new species described in the present paper 
found in the same beds and presenting a similar fine granulation. 
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Subfamily Phacopidellinae Delo, 1935 

Genus Ductina (R. $z E. Richter, 1931) 

Ductina ductifrons R. 8 E. Richter, 1923 
(pl. III, fig. 3) 


1926. Phacopidella ductifrons R. % E. Richter; R. Śz E. Richter, Die Trilobiten.... | 


p. 207, pl. 11, fig. 16-22 (with previous synonymy). 
1931. Phacopidella (Ductina) ductifrons R. 8z E. Richter; R. $ E. Richter, Unterlagen. 
zum Fossilium Catalogus. 


1955. Phacopidella (Ductina) ductifrons R. 8% E. Richter; Z. A. Maksimova, Trilobity.., 


p. 186, pl. 16, fig. 1-6. 


| 


Material. — 4 cephalons from Clymenia beds of Psiarnia. These spe- - 
cimens, with exoskeletons, have been preserved in shales, in a deformed 


and flattened condition. 


Dimensions of 3 specimens (in mm): 


s ; z R I>G: LG. I. G. 
rozy 169.II.20 | 169.1I.21 | 169.II.22 
Length of cephalon 4.0 == 5.0 
Width of cephalon = (gl! = 
Length of glabella =-s3l — 4.1 
Width of glabella — t+=r4sl - 
Angle of dorsal furrows = 609 609 
Description. — Outline of cephalon semicircular, length/width ratio 


0.5; dorsal furrows divergent at an angle of 58? to 60”, frontally curving. 
to the outside and passing uninterrupted into border furrow; glabella 
widening out anteriorly, with lateral angles passing outside into the 
border; length/width ratio 0.8; occipital ring moderately narrow, pre- 
occipital ring (L,) broadly flat, occipital and preoccipital furrows (S;) 
delimiting it straight; preoccipital furrow (S;) medially very faintly 
indicated; eyes absent. 

Remarks. — Phacopidella ductifrons (1926), described by R. 8z E. Rich- 
ter, is without subcranidial furrow, which is a generic character, while 
the facial suture runs along the outer margin of border. Exoskeleton with. 
delicate granulation. The here mentioned features are not discernible in 
Polish forms owing to extreniely bad state of preservation. Ductina 
ductifjrons has not thus far been described from Poland. In Europe it has 
been recorded from the Rhine Province and from Eastern Thiiringia, as 
well as from Great Britain. After R. 8z E. Richter (1926) it is encountered 
within Manticoceras and Cheiloceras beds. 


Paleozoological Laboratory 
of the Polish Academy of Sciences 
Warszawa, January 1958 
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PHACOPIDAE FAMEŃSKIE Z GÓR ŚWIĘTOKRZYSKICH 
Streszczenie 


Phacopidae fameńskie, opisane w niniejszej pracy, zostały zebrane przez 
Dr Z. Kielan w następujących miejscowościach: Kadzielnia, Psiarnia, Herby (dziel- 
nice Kielc), oraz Łagów, Gałęzice, Kowala i Jabłonna koło Borkowa (fig. 1) i prze- 
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kazane autorce do opracowania. Wszystkie te punkty położone są na południe od 
nasunięcia Świętokrzyskiego i zgrupowane w dwóch odrębnych faunistycznie i lito- 
logicznie regionach: I. synklinorium centralne (kielecko-łagowskie), II. synklina 
gałęzicko-daleszycka. 

Famen w synklinorium centralnym wykształcony jest w postaci ponad 100-me- 
trowej serii osadów łupkowo-wapiennych o szaro-żółtawym zabarwieniu. Fauna 
trylobitowa jest dość obfita; są to wyłącznie trylobity ślepe z rodziny Phacopidae: 
Trimerocephalus caecus (Giirich), Trim. mastophtalmus (Reinh. Richter), Trim. 
polonicus n. sp., Dianops typhlops (Girich), Dianops? trifolius n. sp., Ductina 
ductifrons R. $ż E. Richter. Charakterystyczny tu jest zupełny brak trylobitów z ro- : 
dziny Proetidae. Osady tego typu wykształcone są w następujących punktach: 


Kadzielnia — Famen spoczywa tu na wapieniach franu; są to łupki margliste 
przewarstwiane wapieniami. Tworzą one gruby kompleks z fauną trylobitów i mał- ż 
żów oraz źle zachowanych klimenii. Według J. Czarnockiego (1948) są tu reprezen— 
towane warstwy cheilocerasowe i klimeniowe. Spośród Phacopidae występują: Tri- 
merocephalus caecus (Giirich), Trim. mastophtalmus (Reinh. Richter), Trim. polo- 
nicus n. sp., Dianops? trifolius n. sp. 

Psiarnia — Famen jest tu wykształcony również w postaci łupków marglistych 
przewarstwionych wapieniami. Phacopidae reprezentowane są przez: Phacops gra- 
nulatus (Miinster), Dianops typhlops (Girich), Ductina ductifrons (R. $8z E. Richter). 


Herby — W drodze prowadzącej do Czarnowa odsłaniają się czarne wapienie, 
w których spotyka się Dianops typhlops (Giirich). 

Łagów —  Odsłonięcia famenu występują na północnym krańcu miasteczka, 
w zboczu doliny rzeczki Łagowicy. Są to silnie bitumiczne osady łupkowo-wapienne. 
W ciemnoszarych wapieniach klimeniowych znajduje się niekiedy wielkie nagro- 
madzenie pancerzy. Trimerocephalus caecus (Girich) i nieliczne Trim. mastophtalmus 
(Reinh. Richter). Z innych Phacopidae cytowano tu Dianops typhlops (Giirich). Wy- 
kształcenie famenu w Łagowie odbiega nieco od typowego łupkowo-wapiennego, 
gdyż przeważają tu wapienie, łupków zaś jest mniej. Zespół faunistyczny jest tu 
także odmienny: oprócz bardzo licznych Phacopidae, są tu trylobity z rodziny 
Proetidae. 

Famen w synklinie gałęzicko-daleszyckiej wykształcony jest w facji wapiennej. 
Są to wapienie szare, często o zabarwieniu czerwonym, o miąższości nie przekra- 
czającej 30 m. Fauna ich jest bardzo bogata i dobrze zachowana. Spośród Phaco- 
pidae występują tu tylko dwa gatunki; są to formy mające oczy: Phacops granu- 
latus (Miinster) i Ph. wedekindi wedekindi R. % E. Richter; natomiast Proetidae, 
których niemal zupełnie brak w synklinorium centralnym, są tu bardzo liczne. 
Osady fameńskie typu wapiennego występują w następujących punktach: 

Gałęzice — Brak tu franu, famen zaś spoczywa bezpośrednio i prawie zgodnie 
na wapieniach amfiporowych żywetu. Jest on wykształcony w postaci twardych 
wapieni o zabarwieniu ciemnoszarym, różowym, czekoladowym i zielonkawym. We+ 
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dług Czarnockiego (1928) brak tu poziomu cheilocerasowego, a górny famen obej- 
muje wszystkie poziomy klimeniowe, łącznie z woklumeriowym oraz gattendorfio- 
wym, należącym już do dolnego karbonu. Fauna jest bardzo bogata i doskonale 
ząchowana; zawiera ona goniatyty, klimenie, ortocerasy, brachiopody, małże, try- 
lobity, szczątki ryb. Spośród Phacopidae występuje Phacops granulatus (Miinster). 
Wskutek wyklinowania się pewnych warstw miąższość w poszczególnych odkryw- 
kach w samych Gałęzicach waha się od 3 do 7 m. 
Kowala — Famen wykształcony tu jest także w postaci wapieni, często czer- 
wono zabarwionych, gruzłowatych, leżących na wapieniach franu. Według Czarnoc- 
kiego (1957) występują tu wszystkie poziomy klimeniowe. Spośród Phacopidae wy- 
stępują: Dianops typhlops (Girich) i Ph. wedekindi wedekindi R. % E. Richter. 
Wyżej leżą łupki dolnego karbonu. 
Jabłonna k. Borkowa — Famen został tu odkryty przez Czarnockiego po II 
wojnie światowej. W roku 1949 prowadził on tu prace geologiczne, których wy- 
niki nie zostały jednak opublikowane. Famen zalega tu na wapieniach franu; jest 
to, podobnie jak i w Kowali, kompletna seria, zaczynająca się od warstw cheilocera- 
sowych i prawdopodobnie ze wszystkimi poziomami klimeniowymi. Są to wapienie 
o czerwonym, szarym — a w warstwach interpretowanych przez Czarnockiego jako 
woklumeriowe — seledynowym zabarwieniu. Fauna bardzo bogata. Miąższość około 
80 m. Spośród Phacopidae występuje tylko Phacops granulatus (Minster). Przed- 
stawiciele tego gatunku, występujący w niższych poziomach klimeniowych, to osob- 
niki o małych, kilkumilimetrowych cefalonach. Ten sam gatunek z seledynowych 
wapieni woklumeriowych osiąga rozmiary cefalonu dochodzące do 18 mm. Nad osa- 
dami famenu leżą łupki dolnego karbonu. 
Wśród opisanych przez autorkę Phacopidae fameńskich w wymienionych wyżej 
punktach występują trzy gatunki, znane już przedtem z Gór Świętokrzyskich: 
Phacops granulatus (Miinster) 
Trimerocephalus caecus (Giirich) 
Dianops typhlops (Giirich) 

a także dotychczas w Polsce nie znajdowane: 
Phacops wedekindi wedekindi R. 8 E. Richter 
Trimerocephalus mastophtalmus (Reinh. Richter) 
Ductina ductifrons (R. $z E. Richter). 

Do tego dochodzą dwa nowe gatunki: 
Trimerocephalus polonicus n. sp. 
Dianops? trifolius n. sp. 

Poniżej przytoczone są krótkie diagnozy gatunków nowych. 


Trimerocephalus polonicus n. sp. 
(GiSB5PL IE FD5, AL 2/0=€) 


Holotypus: I. G. 169. II. 12, cefalon, fig. 5 i pl. III, fig. 2a-c. 
Stratum typicum: famen, warstwy „klimeniowe. 
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Locus typicus: Kadzielnia, Góry Świętokrzyskie, Polska. 

Derivatio nominis: polonicus — opisany z Polski. 

Diagnoza. — Zarys cefalonu węższy niż półkole; glabella z przodu silnie za- 
ostrzona; bruzdy grzbietowe lekko wygięte, wklęsłe na zewnątrz, kąt ich bardzo 
zmienny (51-809); na półksiężycowatym limbusie przednim podłużne wgłębienie; 
szew twarzowy przecina policzek przy przednim jego kącie; ornamentacja cefalonu 
w postaci dość dużych w stosunku do wymiarów cefalonu guzków, rzadko roz- 
mieszczonych; po bokach międzypierścienia dwa guzki. Toraks i pygidium nie 


znane. 


Dianops? trifolius n. sp. 
(ig. 6; PL IV, fig. 02538) 


Holotypus: I. G. 169. II. 16, cefalon, fig. 6 i pl. IV, fig. 2. 

Stratum typicum: famen, warstwy cheilocerasowe. 

Locus typicus: Kadzielnia, Góry Świętokrzyskie, Polska. 

Derivatio nominis: trifolius — cefalon ma kształt liścia koniczyny (Trifolium). 

Diagnoza. — Zarys cefalonu przypominający trójpłatowy liść koniczyny; gla- 
bella z przodu spłaszczona, dwa razy szerszą niż u podstawy, jej boczne kąty lekko 
ścięte; limbus przy tylnym kącie policzkowym przeszło dwa razy szerszy niż przy 
przednim, przy ujściu bruzd grzbietowych wsięty do wnętrza. Toraks i pygidium 
nie znane. 


OBJAŚNIENIA DO ILUSTRACJI 


Fig. 1 (p. 122) 
Mapka występowania famenu w południowej części Gór Świętokrzyskich. 
Fig. 2 (p. 126) 


Phacops granulatus (Miinster): 1a cefalon, profil podłużny; Ib ten sam okaz, 
profil poprzeczny (I. G. 169. II. 1); 2a pygidium, profil podłużny; 2b ten sam okaz, 
profil poprzeczny (I. G. 169. II. 23). 


Fig. 3 (p. 130) 


Trimerocephalus caecus (Giirich): la cefalon, z góry; 1b ten sam okaz, profil 
podłużny; 1c ten sam okaz, profil poprzeczny (I. G. 169. II. 8); 2a okaz zwinięty, 
ośródka wewnętrzna, z góry; 2b ten sam okaz, profil podłużny; 2c ten sam okaz, 
profil poprzeczny (I. G. 169. II. 24); 3a pygidium, profil podłużny; 3b ten sam okaz, 
profil poprzeczny (I. G. 169. II. 25). 


Fig. 4 (p. 132) 


Trimerocephalus mastophtalmus (Reinh. Richter): a cefalon, profil podłużny; 
b ten sam okaz, profil poprzeczny (I. G. 169. II. 7). 


Fig. 5 (p. 134) 


Trimerocephalus polonicus n. sp.: a holotyp, cefalon, z góry; b ten sam okaz, 
profil podłużny; c ten sam okaz, profil poprzeczny: (I. G. 169. II. 12). 
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Fig. 6 (p. 137) 


| Dianops? trifolius n. sp.: a holotyp, cefalon, z góry; b ten sam okaz, profil 
podłużny; c ten sam okaz, profil poprzeczny (I. G. 169. II. 16). 


Fig. © (p. 139) 
Phacops'sp.: a pygidium, z góry; b ten sam okaz, profil podłużny; c ten sam 
Okaz, profil poprzeczny. (I. G. 169. II. 19). 
PIT 
Phacops granulatus (Miinster) 


Fig. 1. Cefalon, z góry (I. G. 169. IL 1); X5. 


Phacops wedekindi wedekindi R. % E. Richter 
| Fig. 2. a Fragment cefalonu, z góry; b ten sam okaz, profil podłużny (I. G. 169. 
UT. 6); X 4. 
Trimerocephalus mastophtalmus (Reinh. Richter) 
Fig. 3. a Cefalon, z góry; b ten sam okaz, profil poprzeczny; c ten sam okaz, 
profil podłużny (I. G. 169. II. 7); X 3,1. 
REZ 
Trimerocephalus caecus (Giirich) 
Fig. 1. a Okaz zwinięty, z góry; b ten sam okaz, profil poprzeczny; c ten sam 
okaz, profil podłużny (I. G. 169. II. 8); X4,7. 
Fig. 2. a Cały okaz, ośródka wewnętrzna, z góry; b ten sam okaz, pygidium 
NEEGAL695 TEA); 2Ś 2,7. 
Fig. 3. Wapień z łagowa, szlif mikroskopowy; widoczne przekroje pancerzy 
Trimerocephalus caecus; X 8. 
je, LGUi 
Trimerocephalus polonicus n. sp. 
Fig. 1. Paratyp, spłaszczony cefalon, z góry (I. G. 169. II. 26); X 64. 
Fig. 2. a Holotyp, cefalon, z góry; b ten sam okaz, profil poprzeczny; c ten sam 
okaz, profil podłużny (I. G. 169. II. 12); X 8,7. 
Ductina ductifrons (R. $z E. Richter) 
Fig. 3. Fragment cefalonu, z góry (I. G. 169. II. 20); X 9,5. 


Phacops sp. 
Fig. 4. Pygidium, z góry (1. G. 69. II. 19); X 4,8. 
legi, INY 
Dianops typhlops (Giirich) 
Fig. 1. Cefalon, z góry (I. G. 169. II. 14); > 4,7. 
Fig. 4. Pygidium, z góry (I. G. 169. II. 15), X 8,7. 
Dianops? trifolius n. sp. 


Fig. 2. Holotyp, cefalon, z góry (I. G. 169. II. 16); X 8,4. 
Fig. 3. Paratyp, cefalon, z góry (I. G. 169. II. 17); X 5,6. 
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TAJIBLLIKA OCMYJIbCKA 
DAMEHCKHE PHACOPIDAE H3 CBEHTOKPHHCKHX TOP (IOJIBLIA) 
PesaroMe 


OmncasHbie B 3Toii cTaTbe (paMenckue Phacopidae CoÓpaHbI JIp. 3. KelaH B cJIe- | 
Nytolmix MecTHOCTAx: HaqBeJIBHA, Ilcapia u Tepób!r (pAPoporPI Keibn), JlaryB, Ta- 
NEH3MINe, KoBAJTA, AÓ6NOHHA OKOJ1O BopKkOBA (CM. chMr. 1) A reperaHbI AaBTOPY MIA 
omacaHud. Bce 374 MyHKTbI PACINOJIOKEHBI K Kry OT CBEHTOKPHMCRONO HajBHTA 
H TPYIDMPYIOTCA B JBYX PABJIATHBIX IB JIATOJIOTUJECKOM H PAYHACTAJECKOM OTHONIEHMK 
pałfiodax: I. IleHrpanrbHBiń (KeJIENKO"IADOBCKHK) CHHKJIMHOPAKŃ, II. DareHBUNKO-NAJIE- | 


MANKAA CHHKJDAHAJIb. 

QaMeH B NEHTPAJIBHOM CHHKJMMHOPHE INPEĄCTABJIEH CBUTOŃ CJIAHLNEBATO-HBBECTHA- 
KOBbIX CEPO-KEJITBIX OCAZĘKOB MOINHOCTBIO CBbiiie 100 M. Tprroónrosaa bWayHa OTHO- 
CHTPEJIBHO /MHODOJHCJIEHHA, IpHM1EM BBIPAREHA MCKJEOUATEJIBHO CJIENBIMH (POPMAMA 
cemeficrBa Phacopidae (Hawle 8: Corda): Trimerocephalus caecus (Girich), Trim. 
mastophtalmus (Reinh. Richter), Trim. polonicus n. sp., Dianops typhlops (Girich). 
Dianops? trifolius n. sp., Ductina ductifrons R. 8 E. Richter. XaparepucTudeckAM | 
hakTOM ABJIAETCA BĄECH INMOJIHOŁ OTCYTCTBHE TpHJIOÓHTOB M3 ceMeficTBa Proetidae. 
OcaqkU yMoMAHyTrono THa (pazBATbI B CJIENYIOLĄKX NYHKTAX: i 

Kaq3eibHa — QaMeHckuńi dpyc 3aJleraeT 3ĄeCb Ha (paHCKHX MHSBECTHAKAX. 
a TOuHee Ha MepneJHcTbIX CJIAHINAaX repecJIaMBaroliAXcA € M3BECTHAKAMH. OHM 
oópa3yToT MOLNHBIĄ KOMILIEKC OCAJTKOB € (bayHoK TpHJIOÓHTOB H TUJIaCTUHdaTrokaÓep- 
ABIX |pAJHOM € cppamyeHTamiu kjmmMesmi nIoxoń GowpaHocru. Ilo AH, HapHonkiM (1948) 
E BTOM MYHKTE MPEĄCTABJIEHBI X2AJIONEPOBBIE H KIIAMEHHESbIE CJIOM. H3 umcja Phaco- 
pidae ormperereHb: Trimerocephalus caecus (Giirich), Trim. mastophtalmus (Reinh. 
Richter), Trim. polonicus n. sp., Dianops? trifolius n. sp. 

Ilcapia — QaMeH BbIpAIKEH ZĄECH TAKIE B BHĄE iMEPDEJMACTBIX CJIAHNEB € Mpo- | 
CJIOAMH MBZBECTHAKOB. Phacopidae MpeĄqCTaBJIEHIbI CIENYIOLNMMA BHJaMM: Phacops 
granulatus (Miinster), Dianops typhlops (Giirich), Ductina ductifrons (R. % E. 
Richter). 


Tepóbr — B „opore Benynień B HUapHoB OÓHapyKHBAIoOTcA UEpHbIe HBBECTHAKK, 
B KOTOJPBIX IBCTpeuaemca Dianops typhlops (Giirich). | 
Jlaroe — Oówaxeana pameHckono Apyca NOABJIAIOTCA Ha CEBEDHOM KOHIIE ME- 


cTeWKa, Ha CKJIOHAX JOJIMHBI PUKA JIanoBHNbI. OTO CHIBHO ÓMTYMMHOBHBIE CJIAHIEBO- | 
HBBECTHAKOBble OCAJNKH. B TeMHO-CEDPBIX KJIAMEHHEBBIX H3BECTHAKAX HAXOĄTATCA UHODĄA 
OOJIBIWAŁ CKYNIEHHA maHnbipeń Trimerocephalus caecus (Giirich) u HeMHODOgKCJIEH- 
Hblie Trim. mastophtalmus (Reinh. Richter). Hs npyrux Phacopidae MPABOTAJTACE | 
orciojja Dianops typhlops (Girich). 

PasBHTHue (baMeHa B JIanoBe HeCKOJIBKO PA3HHTCA OT MAUKUHONO CJIAHNEBO-H3-. 
BECTHIAKOBOTO, TAK IKAK 3Ą8CH MPEOÓJĄJ.IOT HU3BECTHARM, A CJIAHLGEB MEHBUIE. QayHd- 
CTHACCKAA (ACCONHANHAA TAKIKE OTJIAdAETCA OT MPEĄBINYLNAX: IKPOMe OUEHIb MHODOYMCH 
JISHIHPIX Phacopidae HaxoqATcA Takie TPHIIOÓMTBI M3 ceMeficrBa Proetidae. 
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B cuHkiaHam TaneHsune-J[arnemune (baMeH (PaBBAT IB H3BECNHAKOBOŃ (panunu. 
Sro cepbie, uacTo c X paCHOBATBIM OTTEHKOM M3BECTHAKA HEOOJIBLUIOH MOLNĘHOCTA, 40 
30 m. DayHa O4eHb OÓWIBHAA H BEJNMAKOJENHOH COX/pARIHOCTH. M3 uMcia Phacopidae 
BCTpEAEHBI TOJIBKO „Ba BITA, MPHTOM (POPMBI € rJIa3aMM: Phacops granulatus (Miin- 
ster) u Ph. wedekindi wedekindi R. 8: E. Richter. B HPONABOMOJIOEEOCTb TOMY 
Proetidae, IKOTOPBIE OTCYNCTBYIOT |B NEHTPAJIBHOM CHHAKJIMHOPHE, ZĄECH BECHMA MHONO- 
MACJIEHHbI. DaMEHCKHE OCAJKH M3BECTHAKOBODO MA pa3BATbI B CJIENYFOLNMX IyYHKTAX: 

TasreHsine — Opanckui apyc OTCyncTByeT u KpaMeHCKME |OCAJNKK 3AJLENAIOT HE- 
NCQPERCTBEHHO M IUMOdTH COTJIACHO Ha JKHBETCKHX AMHHIOPOBBIX MBBECNHAKAX. OHM 
 BPIpASKEHPI  TBEIDJĘĄBIMAH MSBECTHAKAMH TEMHO-cEpoK, poasoBarojń, LIOKOJAJNHOH MH 3EJIE- 
IROBATOŃ OKpACKH. Ilo HapHonkomy (1928) xefvronepoBbri DOPU3OHT BĄECh OTCYTCTBY ET, 
a BEpXHMH cbaMEH BMELAET BCE KJIHUMEHHEBbIE DOPHBOHTBI (£ BOKJINOMEPKAEBBIM |BKJIIO- 
 HHTEJIBHO, a Take C DATTEHĄROPPMEBBIM, UPHHAĄTEJKALNAM YIKE HHMKHEMY KAPÓOHY. 
 GayHa (o4eHb ÓoraTa A npespacHoń 'coXpaHHocTH. OHa CONAPHMT DOHKATATKI, KINAME - 
HEM, OpronepacHi, ÓpaxKONOĄBbI, MIACTUHYATOJKAÓBPHbIE, MPHJIOÓHTBI M OCTATKA pbIÓ. 
Hs Phacopidae oóHapy:ken Phacops granulatus (Miinster). B ipe3yJIbTare BbIKJIHHU- 
 BEHMHA_ HEKODOPBIX CJIOEB B OTĄEJIbHBIX OÓHAKEHHAX MOLIHOCTB (haMeHia B DTajreHaunax 
 KOJIEÓJIETCA |B TPaHANaX OT 3 HO 7 M. 

KoBala — OaMeH BbIpaWEeH 3ĄECb TaKłKE MBBECTHAKAMA, AACTO. OKPALIEHHBIMH 
8 KpACHBIĄ IĄBET, HEOĄSOPOJĄHKOA CTPYKTYJObBI, KOTOPbIE BAJIErAIoT Ha MBBECTHAKAX 
GbpaHa, Ilo HapHonkoMmy (1957) B HeM ripeqcTaBJteHbI BCE KJIAMEHHEBBIE DTOPHBOHTBL. 
M3 umcja Phacopidae Óbuii BCTpedeHbi: Dianops typhlops (Giirich) u Pr. wedekindi 
 wedekindi R. 8: E. Richter. Bbiuie 3avienatoT CJIaHNbI HMHrKHENO KapÓOHA. 

HOJNOHHa OKOJIO KOpkKOBA — OQaMEH 3Ą12Cb ÓbBII OÓHAPYHEH BiIepBbie HapHOHKHM 
MOCJIE BTOpoń MHPOBOŃ BOfHbl. B 1949 ©. OH MPOKSBOTAJ 3ĄECH DEOJOTHYECKNE MCCJIE- 
MOBAHHAA, HO MX (pe3YJIbTATbI iHle OILYÓJIAKOBAHBI. PaAMEH 3AJIENAeT HA HBBECTHAKAX 
pana 9To nak e, KAK M B KoOBAJM, NOMHaA CEpUA QaMeFa, HaduHarolaAcA xeńo- 
 DEPOBBIMH CJIOAMH H COJEPIKALNAA MOBATAMOMY BCE KJIMMEHHEBbIE DOPH3OHTbI. OHa 
IpeĄCTABJIEHA H3BECTHAKAMM MOLIĄHOCTH OKROJIO 30 M, KPACHPIMMH M CEQPbIMK, A B TOPH- 
SOHTAX  MPANACHIBAAEMBIX  HaPHOHKAUM BOKJIOMEPAEBBIM CJIOAM — CBETJIO-3EJIEHBIMK, 
©QayHa Od1eHb OÓMJIbHa. Ha uucjia Phacopidae HafiqeH Tolbko Phacops granulatus 
(Miinster). IlpeqcraBareru 3Tono BIJA, BCTpeHa1OLNiHECA B HMKHAX KJMAMEHAEBBIX NO- 
PM3OHTAX, BBIPAKEHBI OCOÓAMH XAPARTEPAZYIOINAMACA MAJICHBKUMA, |HECKOJbRO-MH JIM 
METPOBBIMU KEAJTOHAMA, TOT-HiE IBHĄ HU3 CBETJIO-3EJIEHIbIX |BOKJIIOMEPMHEBbIX  M3BECT- 
HIAKOB |HMEGT IRE(HAJIOHBI, /HOCTArAIOLNHE 'pazmepa 18 mu. Haq haMeHckAMH OCAJIKAMH 
JIEKAT CJIAKIbBI |HMIKHENO KAPÓOHA. 

Open OnAcaHHbIx 'aBTOPoM (pameHckax Phacopidae B Bbimnie mepewAc.IeEHbIX 
NyHKTAX CONREPIKATCA TPA BANA MaABECTHbIE YytkKe PAHPIIE M3 OBeHTOKPKHACKAX Dop: 
Phacops granulatus (Miinster). 

Trimerocephalus caecus (Giirich) 
Dianops typhlops (Giirich), 


A TAROKE BHJĘDI JGO CIHX Mop IHe OÓHApYJKEHHbIE B Ilonrbuie: 
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Phacops wedekindi wedekindi R. 8 E. Richter 
Trimerocephalus mastophtalmus (Reinh. Richter) 
Ductina ductifrons (R. $ E. Richter). 

Kpome Toro yCTaHOBJIeHbI j1BA HOBBIX BATA: 
Trimerocephalus polonicus n. sp. 
Dianops? trifolius n. sp. 


Hmke HpABĘĄEHBI JAMADHO3PI HOBbIX IBHJTOB. 


Trimerocephalus polonicus n. sp. 


(pmr. 5; ma. III, pmr. 1, 2 a-c) 


Holytypus: I. G. 169.II.12, Kecpavro, cpur. 5 u rw. II! cpmr. 2 a-c. 
Stratum typicum: haMeH, KJMMEHMHEBble CJIOH. 
Locus typicus: HaqBeIbBHA, CBeHTORpieuMCKME DopbI, IIoJIbia. 
Derivatio nominis: polonicus — ONKCAaHHBIA M3 UIOJHbIU. 
JlnarHo3. — Komryp kehparoHa yte norykpyra; rIaóeia CcIepeqH CAJIbHO 3a- 
OCTPEHHAA; CHKAHIHBIE ÓOPOBĄBI JIETKO BbIDHYTBIE, BODHYTbIe Hapytkty, Dol MX OHEHE 
MGSMEHUABBIA (51-809); Ha MONYMECAUHOM TePETHEM JMMÓYCE HPOĄOJNOBATOŁ yrry0- 


JeHME; JANEBOŃ LIOB liepecekaeT LIIeKY MPH ee IIEPEJTHEM yrJIe;, OpRaMeHTaHHA 


kecbaJroHa B BHĄe ÓyDOPKOB ĄOBOJIBHO ÓOJIBIIMX B COOTHOLIEHKHA C IpasMepaMAH Reda 
JIOHa, peĄqKo [pasMeEINEHHBIX; MO ÓOKAM MpoMEJYTOHHODO KOJBHA jJiBA ÓynopKa. TopakE 
x MunAyqAHń He M3BECTHBI. 


Dianops? trifolius n. sp. 
(bar. 6; mr. IV, bzw. 2, 3) 
Holotypus: I. G. 169.11.16, Rwecparo, bir. 6 m ma. lV, (par, 2, 3. 
Stratum typicum: chaMeH, XefronepoBbie CJIOM. 
Locus typicus: HajyęBeJIbHA, CBeHrokpuzeckue DopbI, IloJrblia. 


Derivatio nominis: trifolius — xechaJtoHi Meer BAĄ JIUcTa KJIeBepa (Trifolium). 


J[uarios. — RoHryp kecpajroHa HanomuHaroiuk  HAPYyYZKHOCTBIO  TpEXJIONACTHBIA 


JIKCT KuieBepa; rwiaóejia «nepeyryu CHIOLĘCHHAA, JBAIKĄBI INAPE HEM Y OCHOBAHKA, ES 


ÓOROBBIE (yTUIbI JIEDKO CPEBAHHBIE; JMMÓYC MPA BAJJHEM LIEUHOM YrIIE JBARKTBI IMAPE 


"EM pH 1epEeJRHEM, IPH YCTbAX CIHMHHbIX Ó0PO3Ą BODHYTBLA BHAIYTPB. Topakc u maraypań 
He H3BECTHBI. 
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EXPLANATIONŃNS OF PLATES 


PIT 


Phacops granulatus (Miinster) 


. Cephalon, dorsal view (I. G. 169. II. 1); X5. 


Phacops wedekindi wedekindi R. 8: E. Richter | 
| 


.a Fragment of cephalon, dorsal view; b same specimen, lateral view (I. G. | 


169. II. 6); X 4. | 


Trimerocephalus mastophtalmus (Reinh. Richter) 


.a Cephalon; dorsal view; b same specimen, anterior view; c same specimen, 


lateral view (I. G. 169. II. 7); X 3.1. 


BEM 


Trimerocephalus caecus (Girich) 


.a Enrolled specimen, dorsal view; b same specimen, anterior view; c same 


specimen, lateral view (I. G. 169. II. 8); X 4.7. 


. a Internal mould of whole specimen, dorsal view; b same specimen, py- 


gidium (I. G. 169. II. 11); X 2.7. 


. Thin section of limestone from Łagów showing exoskeletons of Trimero- 


cephalus caecus; X 3. 


BLATEM 


Trimerocephalus polonicus n. sp. 


. Paratype, ROAR, flattened, dorsal view (I. G. 169. II. 26); 6.4. 
.a Holotype, cephaion, dorsal view; b same specimen, anterior view; c same 


specimen, lateral view (I G. 169. II. 12); X 8.7. 


Ductina ductifrons R. 8z E. Richter 


. Fragment of cephalon, dorsal view (I. G. 169. II. 20); X 9.5. 


Phacops sp. 


. Pygidium, dorsal view (I. G. 169. II. 19); X 4.8. 


PERRY 


Dianops typhlops (Giirich) 


. Cephalon, dorsal view (I. G. 169. II. 14); X 4.7. 
. Pygidium, dorsal view (I. G. 169. II. 15); X 8.7. : H | 


Dianops? trifolius n. sp. 


. Holotype, cephalon, dorsal view (I. G. 169. II. 16); X 8.4. 
. Paratype, cephalon, dorsal view (I. G. 169. II. 17); X 56. 
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ANNA JERZMAŃSKA 


SCORPAENA ENSIGER (JORDAN 8 GILBERT) 
Z MIOCENU PIŃCZOWA 


Streszczenie. — Autorka opisuje szkielet młodego osobnika Scorpaena ensiger (Jor- 

dan 68: Gilbert, 1919), pochodzącego z dolno-tortońskich wapieni w Pińczowie. Jest 

to jedyne dotychczas europejskie stanowisko tego gatunku, który poza tym znany 
jest tylko z górnego miocenu Kalifornii. 


WSTĘP 


W roku 1955 znaleziono w wapieniach mioceńskich (dolny torton; 
K. Kowalewski, 1957), na terenie tzw. Starego Kamieniołomu w Piń- 
czowie, niewielki okaz ryby kostnoszkieletowej. Okazem tym zaopieko- 
wał się K. Kwieciński i przesłał go do Zakładu Paleozoologii Uniwersy- 
tetu Wrocławskiego. Dotychczas na terenie kamieniołomów pińczowskich 
nie znajdowano żadnych szczątków ryb kostnoszkieletowych. Ze względu 
na małe prawdopodobieństwo znalezienia w najbliższym czasie dalszych 
egzemplarzy Teleostei w tych złożach, postanowiłam opublikować opis 
tego okazu. 

Jego stan zachowania jest bardzo dobry. Jest to młody osobnik z ro- 
dziny Scorpaenidae. Wydobyto go z bloku wapiennego, który pękł w ten 
sposób, że część szkieletu zachowała się na jednej płytce, a część na dru- 
giej. Położenie poszczególnych części szkieletu podano w objaśnieniu do 
pl. I. Czaszka natomiast pękła w przybliżeniu wzdłuż linii medialnej i dla- 
tego na obu płytkach widoczne są jej kości od strony wewnętrznej. 


OPIS 
Scorpaena ensiger (Jordan śz Gilbert, 1919) 
(fig. 1-3; pl. I) 


1919. Rhomarchus ensżger n. gen. 8 n. sp.; D. S. Jordan % J. Z. Gilbert, Fossil 
11ShesS-. Do 517plmST > 

1921. Rhomarchus ensiger Jordan 8 Gilbert; D. S. Jordan, The fish fauna..., 
p. 288, pl. 51. j 

1943. Scorpaena ensiger (Jordan 8% Gilbert); L. R. David, Miocene fishes..., p. 42, 
pl. 6. 

1943. Rhomarchus ensiger Jordan 8z Gilbert; L. R. David, Ibid., p. 163. 
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Wymiary i proporcje ciała osobnika z wapieni pińczowskich są na- 


stępujące (w mm): 


Dhigość ciała bez caudalis ..,.15. „wana cE -L 25 = 36,5! 
Długość ciała z caudalis PO a AZER 0 FAZA 2 SEZZAAJJ 
Maksymalna wysokość ciała . . 2, aa 13,5: 
Długość głowy aż do tylnego brzegu operculum . . . . . 12,5 
Wysokość głowy w, RAE sd <PARAP ZASZEDŁ sa PEC 10,5 
Długość ciała bez caudalis : maksymalna wysokość ciała . ; =+20 
Długość ciała z caudalis : maksymalna wysokość ciała . . . =,38 | 
Długość ciała bez caudalis : długość głowy . . . .  . . = 2:98 
Długość ciała z caudalis : długość głowy . . ; ; 5 YE = 3,8 | 
Długość-głowy : wysokość słowy . „9 SS 27 = ],28 
Kręgi = +" aEze ot |. <w usd: ARASKONICSNNE PE. T-<l-155=73 
Dorsalis +— 40% JA w 0 sad aS WEDSER AE: XII. 8 
Analis a: GE EOWAAGOWMEE WONI TAC. PONIEWA YE: III, 5 
Pectoralis - (069 R Tada a POBASC ESKORTA SE. ok. 16 


Ciało opisywanego okazu jest krótkie, maksymalna jego wysokość 
wynosi około 1/3 długości; u form współczesnych wskaźnik ten, zależnie 
od gatunku, waha się w granicach od 3 do 4 (według A. Ginthera, 1860). 
Głowa jest dłuższa, niż jej szerokość, orbita położona wysoko, okrągła, 
o średnicy równej 3 mm, czyli 1/4 długości głowy. Pod orbitą leżą duże 
suborbitalia. Położenie poszczególnych kości zostało zaznaczone na fig. 1, 
która przedstawia lewą wewnętrzną połowę czaszki. Kości czaszki w pra- 
wej połowie są zachowane gorzej, z wyjątkiem kości frontalnej, na któ- 
rej widoczne są dobrze dwa blisko siebie leżące duże kolce: postokularny 
i frontalny (położenie i kształt tych kolców zaznaczono na fig. 1). 

Na kościach czaszki zachowało się pięć kolców: postokularny, fron- 
talny, dwa parietalne (anterior i posterior) oraz posttemporalny górny *. 


Szczęki zachowane są dobrze, jednak zęby nie są widoczne. Maxillare 


(5,2 mm) wynosi ponad połowę długości głowy. W szczęce dolnej zacho- 
wały się wyraźnie dentale i articulare (fig. 1). 

Z kości pokryw skrzelowych widoczne jest dobrze prawie całe preo- 
perculum i część operculum, ale od strony wewnętrznej. Pozostała część 
preoperculum i operculum zakryta jest przez fragment pasa barkowego, 
ponieważ położenie płetw piersiowych nie jest naturalne wskutek silnego 
skręcenia tułowiowej części kręgosłupa. 


: Przy wymiarach długości ciała wprowadzono 2,5-mm. poprawkę ze wzgiędu 
na zakrzywienie kręgosłupa, o którym piszę poniżej. 
2 Nazwy kolców przyjęto według nomenklatury I. Ginsburga (1953), gdy tym- 


czasem w pracach dawniejszych używana jest inna, niejednolita nomenklatura 
(C. H. Eigenmann 8: Ch. Beeson, 1894; E. P. Allis, 1909). 
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Kręgosłup złożony jest z 22 kręgów, których długość równa się ich 
wysokości, z tego 7 kręgów tułowiowych i 15 ogonowych. Ponieważ ro- 
dzaj Scorpaena charakteryzuje się dwudziestoma czterema kręgami, dwa 


Fig. 1. — Scorpaena ensiger (Jordan 8: Gilbert), ca. X 6, 
Wewnętrzna strona czaszki z lewej połowy okazu. Ko- 
lec 1 i 2 zrekonstruowano na podstawie czaszki z pra- 
wej strony okazu. 
Kolce: 1 postokularny, 2 frontalny, 3 parietalny 
przedni, 4 parietalny tylny, 5 posttemporalny górny; 
art. articulare, dent. dentale, ect. ectethmoideum, el. 
p. b. element pasa barkowego, front. frontale, max. 
maxillare, n. nasale, op. operculum, par. parietale, 
p. max. praemaxillare, preop. preoperculum, Q. qua- 
dratum, s. sc. suprascapulare, subor. suborbitale. 


pierwsze kręgi przypuszczalnie nie zachowały się. Brak również żeber. 
Tułowiowa część kręgosłupa jest silnie wygięta (pl. I); wygięcie to sięga 
aż do pierwszego kręgu ogonowego (piętnastego, licząc od tyłu), który 
uległ pęknięciu i obie części zostały lekko przesunięte w stosunku do 
siebie. W związku z wygięciem tułowiowej części kręgosłupa nie można 
w niej stwierdzić naturalnego ustawienia wyrostków ościstych. W części 
ogonowej natomiast występują silne wyrostki dolne i górne, przy czym 
wyrostki górne w pobliżu części tułowiowej są nachylone do osi kręgo- 
słupa pod kątem około 65, bliżej zaś płetwy ogonowej kąt ten jest znacz- 
nie mniejszy i wynosi około 30”. Podobne położenie zajmują wyrostki 
ościste dolne. W zakończeniu kręgosłupa (fig. 2) z czterech płytek hipu- 
ralnych dolna, najwęższa, jest przekształconym wyrostkiem dolnym 
kręgu t, dwie następne są prawdopodobnie przekształconym wyrostkiem 
dolnym kręgu t, a ostatnia, czwarta — zmienionym wyrostkiem dolnym 
ostatniego kręgu (urostylu). Krąg t przechodzi w wąski, słabo wykształ- 
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cony urostyl, powyżej którego leży niewielka kostka, obejmująca zakoń- 
czenie rdzenia pacierzowego, a odpowiadająca łukowi neuralnemu ostat- 
niego kręgu (urostylu). Nad nią znajduje się ,fałszywy* wyrostek ości- 


Fig. 2. — Scorpaena ensiger 

(Jordan 8z Gilbert). Zakończe- 

nie kręgosłupa; ca. X 10 (bra- 

kujące fragmenty zaznaczono 
linią przerywaną) 

h płytki hipuralne, u urosty!, 

k kostka obejmująca zakoń- 


sty, oddzielony od zredukowanego łuku neu- 
ralnego ostatniego kręgu (urostylu), oraz 
wyrostek ościsty kręgu t. 

Płetwa grzbietowa zachowana dobrze, 
złożona z 12 kolców i 8 promieni miękkich. 
Zaczyna się tuż za głową, a kończy się nad 
szóstym kręgiem, licząc od tyłu. Podstawa 
części kolczastej tej płetwy jest dłuższa, niż 
podstawa części miękkiej. Z silnych kolców 
płetwy grzbietowej najkrótszy i najsłabszy 
jest kolec pierwszy, mający 2,7 mm długości 
i kolec drugi — 5,2 mm. Najdłuższe są kolce 
trzeci, czwarty i piąty, o równej prawie dłu- 
gości 1,2 mm; kolce następne, aż do jedena- 
stego, zmniejszają się stopniowo. Przedostat- 
ni kolec jest krótszy od ostatniego prawie 


czenie rdzenia pacierzowego, 
a odpowiadająca łukowi neu- 
ralnemu ostatniego kręgu 
(urostylowi); 1 „fałszywy* wy- 
rostek ościsty, oddzielony od 
zredukowanego łuku neural- 
nego ostatniego kręgu, 2 wy- 
rostek ościsty kręgu t, 3 wy- 
rostek ościsty kręgu t; tit 
trzony kręgów. 


o połowę. U form współczesnych rodzaju 
Scorpaena kolec przedostatni wynosi, we- 
dług Ginsburga (1953), od 2/3 do 9/10 dłu- 
gości kolca ostatniego. Wynika z tego, że 
u kopalnej Scorpaena ensiger (Jordan $z Gil- 
bert) kolec przedostatni jest krótszy, gdyż 
wynosi tylko niespełna połowę długości 
kolca ostatniego. Promienie miękkie były rozwidlone w części końcowej, 
jednak ich zakończenia nie są dobrze zachowane. Promienie te nie były 
krótsze od najdłuższych kolców dorsalnych. W ostatnim promieniu mięk- 
kim rozwidlenie jest najdłuższe i dochodzi prawie do jego podstawy. 
Interneuralia, stanowiące kostną podporę płetwy grzbietowej, są bardzo 
szerokie i długie. Pierwsze jest jednak krótsze od następnych i znacznie 
szersze. Następne interneuralia partii kolczastej są długie (3,2 mm) 
i u podstawy szerokie tak, że łączą się między sobą, natomiast końce ich 
są wąskie. Pośrodku każdego interneuralium na całej jego długości leży 
ostra, wystająca listewka. Pierwsze interneuralium ma tę listewkę bar- 
dzo słabą. Interneuralia partii miękkiej są krótsze, węższe i nie stykają 
się ze sobą. 

Płetwa odbytowa składa się z trzech bardzo silnych kolców i z pięciu 
promieni miękkich. Zaczyna się pod początkiem miękkiej części płetwy 
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grzbietowej, a kończy się pod siódmym kręgiem, licząc od tyłu. Opisy- 
wany okaz ma bardzo silne szerokie pierwsze interhaemale (długości 
8 mm), służące jako podpora dla pierwszego i drugiego kolca analnego; 
pozostałe interhaemalia są słabe. Z kolców najdłuższy i najsilniejszy jest 
drugi; długość jego wynosi 8,5 mm, co odpowiada wysokości ciała przy 
początku płetwy odbytowej. Jest to bardzo charakterystyczna cecha tego 
„gatunku. Kolec trzeci jest prawie o 1 mm krótszy. Oba te kolce są znacz- 
nie grubsze, niż którykolwiek kolec w płetwie grzbietowej. Kolec pierwszy 
jest mały i wynosi około połowy długości drugiego kolca analnego. 

Płetwa ogonowa jest długa, złożona z 18 promieni głównych. O za- 

| kończeniu jej nie można nic powiedzieć, gdyż jest niekompletna. Pro- 
mienie główne były rozwidlone u pod- 
stawy, a sposób ich połączenia z płyt- 
kami hipuralnymi zrekonstruowano 
Bna fig. 3. 

Płetwy piersiowe są szerokie, 
zbudowane przypuszczalnie z około 
16 promieni głównych. Być może 
było ich 17, ale ostatni się nie zacho- 
wał. Zakończenia ich są niewidocz- Fig. 3. — Scorpaena ensiger (Jordan 

> TARO WE j 8z Gilbert). Schemat sposobu połącze- 
_ne. Wszystkie promienie jednak były nia promieni płetwy ogonowej z ele- 
najprawdopodobniej nierozgałęzione, mentami podpierającymi; b rozwidlona 
j bazalna partia promienia, p promień 
co wskazywałoby na bardzo młode główny płetwy ogonowej, e element 
stadium rozwojowe opisywanego podpierający. 
osobnika. U form współczesnych 
Ginsburg (1953) stwierdził, że u młodych osobników rodzaju Scorpaena 


wszystkie promienie płetwy piersiowej są nierozgałęzione, później roz- 
gałęziają się jeden lub dwa, a następnie wzrasta stopniowo ilość i dłu- 
gość tych rozgałęziających się promieni. Długość osobnika, przy której 
zaczyna się rozgałęzianie promieni pektoralnych, wynosi, według Gins- 
burga (1953), zależnie od gatunku, 40-60 mm. Wynika z tego, że u Scor- 
paena ensiger (Jordan 8z Gilbert) promienie płetwy piersiowej rozgałę- 
ziały się przy długości większej niż 44,7 mm, co jest zgodne z obserwa- 
cjami nad rozwojem form współczesnych. 

W płetwach brzusznych widoczny jest wyraźnie bardzo silny kolec, 
natomiast promienie leżą jedne na drugich tak, że nie można podać ich 
liczby. Widoczny jest również odcisk silnych kości miednicowych. 

Cały tułów pokryty był łuskami, których ślady w formie odcisków 
widoczne są na okazie. 
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HISTORIA BADAŃ 


Gatunek Scorpaena ensiger (Jordan 8z Gilbert) został opisany po raz 
pierwszy w 1919 r. przez D. S. Jordana i J. Z. Gilberta na podstawie dwu 
małych okazów z El Modena (Kalifornia). Autorzy ci utworzyli nowy 


rodzaj i gatunek Rhomarchus ensiger, a jako zasadnicze cechy tego no- 


wego rodzaju podali zadziwiająco małą liczbę kręgów (18) oraz bardzo 
długi kolec w płetwie odbytowej. Jednak już w dwa lata później Jor- 
dan (1921) pisze, że gatunek ten jest blisko spokrewniony z rodzajem 


Scorpaena, a różni się od gatunków tego rodzaju tylko bardzo silnymi - 


kolcami w płetwie grzbietowej i odbytowej. Dodaje również, że liczba 


rzeczywista kręgów u Rh. ensiger wynosi prawdopodobnie 10 + 14 = 24. 
Następnie nowe stanowisko Rh. ensiger Jordan ś6z Gilbert podaje L. R. Da- 


vid (1943) z południowej Kalifornii; miał on dwa duże osobniki z Santa 
Monica Mountains. Autor ten uważa rodzaj Rhomarchus Jordan $ Gil- 
bert za synonim rodzaju Scorpaena L., wychodząc z założenia, że taka 
cecha, jak długi drugi kolec w płetwie odbytowej, nie wystarcza do 
utworzenia nowego rodzaju *. 

Poza opisanymi wyżej stanowiskami, Scorpaena ensiger  (Jord. 
_8z Gilbert) nie jest dotychczas podawana z żadnych innych miejscowości. 

Rodzaj Scorpaena jest formą wód tropikalnych i subtropikalnych 
(M. Pauca, 1933; L. R. David, 1943). W stanie kopalnym znany jest już 
od oligocenu. Najstarszym gatunkiem jest Scorpaena pilari Kramberger 
(Radoboj, Chorwacja — D. Kramberger, 1882; Marlauz-Berg, Rumunia — 
M. Pauca, 1933). Uważano ją początkowo za formę mioceńską (Kram- 
berger, 1882). Później Pauca (1930 i 1933) uznał warstwy z Radoboj za 
oligoceńskie. Drugie stanowisko oligoceńskie ze Scorpaena sp. podaje 
W. Weiler (1928) z iłów septariowych z Flórsheim. W miocenie rodzaj 


Scorpaena ma już szeroki zasięg geograficzny, znany jest bowiem z Euqg 


ropy, Afryki Północnej i Ameryki Północnej. 


WNIOSKI 


Wyraźną i charakterystyczną cechą gatunkową Scorpaena ensiger 
(Jordan 8z Gilbert) jest budowa kolców w płetwie odbytowej, co pozwala 
z całą pewnością określić ten gatunek. Długość drugiego kolcą analnego 
równa się mianowicie wysokości ciała u podstawy płetwy odbytowej 


* w tej samej pracy, na str. 163, David przy opisie ryb z rodziny Scorpaenidae 
5 okolic Lompoc (Kalifornia) określa młody okaz jako Rhomarchus ensiger Jord. 
8z Gilbert, podając, że ze względu na stan zachowania nie można rozstrzygnąć, czy 
forma ta reprezentuje rodzaj Scorpaena L., chociaż wskazuje na to obecność 12 kol- 
ców dorsalnych, ich względna długość i zakończenie kręgosłupa. 


SCORPAENA ENSIGER Z MIOCENU PIŃCZOWA 157 


i stanowi 2/3 długości głowy. Kolec drugi jest również dłuższy i silniej- 
szy, niż kolec trzeci. Natomiast pozostałe cechy, jak 12 kolców i 8 pro- 
mieni w płetwie grzbietowej, 3 kolce i 5 promieni w płetwie odbytowej, 
budowa kręgów i zakończenie kręgosłupa oraz budowa płetw piersio- 
wych — są wspólnymi cechami gatunków rodzaju Scorpaena L. 


' Dotychczasowe mioceńskie stanowiska rodzaju Scorpaena 


Gatunek | Stanowisko Autor 
EUROPA 
„Sc. prior Heckel Wapienie litawskie (Leithakalk) ba-| J. J. Heckel i J. Kner, 
senu wiedeńskiego 1863 
„Sc. minima Kramb. Łupki okrzemkowe  (Diatomeen- |.D. Gorjanovic-Kram- 


schiefer), Dolje, Chorwacja berger, 1882 


k AFRYKA PÓŁNOCNA 
„Scorpaena L. Oran C. Arambourg, 1927 
. (wg W. Weilera, 1928) 


„Sc. ensiger El Modena, Santa Monica Mount- | D. S. Jordan © J. Z. 
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SCORPAENA ENSIGER (JORDAN 8% GILBERT) FROM THE MIOCENE 
OF PIŃCZÓW (POLAND) 


SummaTy 


One specimen of a young individual of Scorpaena ensiger (Jordan ó8z Gilbert,. 
1919) was discovered in 1955 in Lower Tortonian Miocene limestones in Pińczów.. 
Its length, inclusive of caudalis, is 42.2 -- 2.5 mm = 44.7 mm. The 2.5 mm amend- 
ment has been introduced to measurements of body length on account of the 
curvature of the vertebral column (pl. I). The dorsal fin is made up of 12 spines 
and 8 soft rays. Of the dorsal spines, the third, fourth and fifth, are the longest. 
The last of the soft rays is bifurcated almost to its very base. The pectoral fins 
are made un of 16 to 17 non-bifurcating rays. In recent forms (J. Ginsburg, 1953) 
bifurcation of pectoral rays occurs in individuals displaying no less than from 40 
to 60 mm length. The vertebral column consists of 22 (7 -- 15) vertebrae; two: 
vertebrae have not, probably, been preserved. 

The structure of spines in the anal fin constitutes a diagnostic specific cha- 
racter of Scorpaena ensiger (Jordan 68 Gilbert): the length of the second anal 
spine being equal to the height of body at the base of the anal fin, and to two 


thirds of the head length. The second spine is also longer and stouter than the. 


third one. The remaining characters, however, namely: the presence of 12 spines 
and 8 rays in the dorsal fin, that of 3 spines and 5 rays in the anal fin, the shape 
of the vertebrae, as well as the termination of the vertebral column and the 
structure of the pectoral fin, all agree with the characters in genus Scorpaena L. 


EXPLANATIONS OF FIGURES 


Eig. 1 (©. 153) 
Scorpaena ensiger (Jordan 8z Gilbert), ca. X 6; internal side of left half of 
skull. Ist and .2nd spines reconstructed from right half of skull. 
Spines:-1 postocular, 2 frontal, 3 parietal anterior, 4 parietal posterior, 5 post- 
temporal superior; art. articular, dent. dental, ect. ectethmoideum, el. p. b. elements 
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of the shoulder girdle, front. frontal, max. maxillar, n nasal, op. operculum, par. 


parietal, p. max. premaxillar, preop. preoperculum, Q. quadratum, s.sc. supra- 
scapular, subor. suborbital. 


Fig. 2 (p. 154) 


Scorpaena ensżger (Jordan 8z Gilbert), termination of vertebral column; ca. 
x 10 (missing parts shown by interrupted line) 
h hypural plates, u urostyle, k small bone enclosing the termination of the nerve 
cord corresponding to the neural arch (urostyle) of the last vertebra; 1 "false" neural 
spine separated from the reduced neural arch of the last vertebra, 2 neural spine 
of vertebra t; 3 neural spine of vertebra t; t and t centra of vertebrae. 


Fig. 3 (p. 155) 


Scorpaena ensiger (Jordan śz Gilbert). Scheme of the mode of connection of the 


anal fin rays with the supporting elements; b bifurcating basal part of ray, p car- 
dinal ray of anal fin, e supporting element. 


ię 1! 


Scorpaena ensiger (Jordan 8 Gilbert). Latex casts of left (1) and right (2) 
side of skeleton with some elements preserved as impressions; ca. X 146. 


AHHAR EPXXMAHbCKA 


SCORPAENA ENSIGER (JORDAN $% GILBERT) H3 MHOLEHA MMHbYOBA 
(IIOJIBIILA) 


Pesarome 


B 1955 roqy Óbui HahqeH B MHONEHOBLIX MBBECTHAKAX (HHGHAA TDOPTOH) OKU 
IKBEMIUIAP MOJIOTOH OCOÓH Scorpaena ensiger (Jordan śz Gilbert, 1919). Ero Jyrma, 
BKJIIOdAA caudalis, paBHą 42,2 + 2,5 = 44,7 MM (Mpa |pasMepax JLIMHBI TeJla ÓbIIA 
BBEJIEHA TromMpaBka 2,5 MM, (yUHTbBIBAA MJKPMABJIEHHE MO3BOHOdHAKA, CM. TaÓJr. 1). 
CrmAHOlHi ILIABHMAK |COCTOHT M3 12 INANOB H 8 MADKUX Jrygeń. Tperui, ueTrBepTbiń 
A UATBIA JKOPCAJIBHBIE IMANbBI (IPHHAJIEWAT K HaHÓOJIEŁ MIAHHBIM. H3 MAMKAX JIyueń 
MocJIeJJHHK |pa3BeTBJIEH IOHTAH |4O0 OCHOBAHMA. I|pyĄHbIE NJIABHAKM COCTABJIEHBI 16—17 
FapasgBeTBJIEHHBIMAH JNydaMH. Y COBPEMEHHBIX t(hopM (J. Ginsburg, 1953) pazBerBJIeHie 
NEKTOPAJIBHBIX JIydeń HaduuHaeTcd MpH „IMUHe 40—60 MM. IloBBOHOWHAK COCTOMT M3 
22 (7-115) MO8BOHKOB; NBA MO3BOHKA IBEPOATHO He COXIDAHAJMMACH. 

UeTKAM H peLIArOLNMM BHTOBBIM MPH3HAKOM Scorpaena ensiger (Jordan 8z Gilbert) 
ABJIAETCA CTPOŁHKE UIMIOB B AHAIBHOM MIABHMKE. J[JIMHA BTOPONO AHAJIBHONO ILUHIIA 
DPaABHIa Bblcone TEJ y OCHOBAHAA AHAJIBHONO ILIABHMKA H O©OOTBETCTBYET 2/3 NIMIHBI 
TOJIOBBL. Bropońi Imm ABJIAeTCA Take ÓOJIEŁ JIMHHBIM M ÓOJIEG (CHJIBHbIM UEM qTperma1 
UK. OCTANBHBIE JTHANHOCTHUECKHE UEPTbI, A B UACTHOCTH WACJIO 12 INMITOB M 8 Jrydeń 
B CIHAHKHOM ILIABIHMKE, 3 INMNOB M 5 Jydeń B AHAJIBHOM UJIABHMKE, popMa 1I03BOROB 
MH KOHEH IOBBOHOWHAUKA, a TakHte CTpoeHMe DPYJEODO TIABHHKA — OTBEHAIOT IIDH- 
RHelKaM (poja Scorpaena L. 
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Scorpaena ensiger (Jordan 8 Gilbert) 
strony lewej (1) i prawej (2) szkieletu, zachowanego częściowo 


w postaci odcisków; % ca. 1,6. 


Odlewy lateksowe 


$ 
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